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m <* n-c t> std i ©igftjf i . mcts 1 <om»m±.(c 
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MWHIW©«III] 

#m t . snap i ©*fM±(cstt?L#siA s 

»»g$sg. 

©^*';-b;bt?«fiX3tiS^*'^Ji'«iiS4. «£fc©M 
I SFETr«fiX$n-5JiaiHl8S^i?:Wr5^'rt 10 

5 -y tm^mmzvmmcis^x: , we,** y 

y H2^M^±©» i ©^JS&tftjfB^aiEiss&i&t© 

SB 1 ©*6i»IS©±tC^3 ftfc, XNj££IMlt&& c e© 
WBjS^K© JJW*©*IIjS&1«J: 0 

tiomm i ©swa±K:igsm#«a?xs ftfcifr 2 ©a 

$JI£. fiui2-e*i-e*a©S^?L{c&{SL/ciriBmi©5» 

*jsgi5^i-eti-etx^-re»2©ag(*)si«:wr5c 20 
m#m3 1 ts*ai s/cttif*3S2(ci2«s©^<*« 

[g#jjos4 ] mm 1 */cttifi^2(cfats©¥3«*« 

aH&ggKfcOT. «IiB<ffi58«5©iSf*]g«. *»<t 

[19*315 ] mm 1 S/ct*IS*312(CiB4g©¥zg(*» 
S@!g^S«:*J^'r > ii!nBim££&®«*>**f > 
■tr*-»r. BJiB{SK»$©$#lfs**Wb**>liT 30 

[M*JJt6 ] ig^4 4fctti»^5{cieK©*«<*« 

smss^SKte^-c. frgB^*'j-feMi^(ctew*«iK 

^LiSiiBMiaiiffi^JcteWSSiKfLittrx^* hit 

WBERmmiPbtiL&IR 1 ©«{*«*;< *->j&a-rsx 
*i£ . ires* 1 ©3K*^±sP(ci^i^M?:^fiX-r sie 40 
i. ifn ©gwiiaJtcfctvc. fteteiui(c7 * h y 

g^itcm 2 ©3?#i z&fc? h rat zct mm 

[11*58 ] *+;f->2£MI SFET£*> 
©^*yHz;UT$<£;*tl*^*y-teMf$£. «&©M 

ssmwjk: m i s f e t & jfrs-r sig, fria^ * y -b 50 



jmwot©** 'J tfr'gLVffl&mnfflmvM i s f e 

Tttfflt 5«t¥iS<*»*£Ii±(Cl8 1 ©ite«S)S«r 
ffM-T SXgi . ffifBSS 1 ©I^UCCXfl&&MI 

-4ffll,»-C. H5IBIIllS*>6fi£4^*y-feJl'fflSl©3l 

iB^n^n©^ 1 ©zi(*i±spcc^K=S:?fjfiST*xg 
4. -en^n©^i ©^(*i±sstctei>r. BiiiBffi»is 

CC7* b'JVfy? i-Zm^rmi. s&2©lg*£?L«: 

ffjfi£fsxgi > HiriE^i. ®2©«ii?L{c*n^nm 

2©&Wl£fl5j£-f -SXflfcW-TSC £*ft8i£TS¥ 

«M^@n£B©HS£&. 

[it*«9 ] 11*517 £fcttf»*3B8 5CiBiS©¥z!Sf*|g 

[usaii 0] nxm i ttcun^m 8 (cib«©*»i* 

»l5]8S£g©!8£:fr£. 

Cg««Sl 1 ] lfi*S7S:ri:«H3jai8(Ci3iJi©*i»«: 

«8HHW«©na*ffiK*ii»'c. striBWBS^ias 

«. ^y^b^f»§r*ic4%«Fl»i-rs*ai{*«S 

[it^JS 1 2 ] 1 0 ZtcU&im 1 1 KiBiS©^ 
3K*»Slsi8gKg©i!ifi^ffi«:*ji>T t miiimmtr 

■©Wfim 

C8t*3i 1 3 ] s&#js 1 0 ztcimxm 1 1 tcistso* 
w#«aia«*t«©iBft*ffiK*ii»r. gJiBf >y^^ 

[it** 1 4 ] ffcjas 1 0 ttcum^m 1 1 tciBis©* 

^ftSHK^gOK^iStcfc^-c. mi<Dm#®±. 
[fs*« 1 5 ] ffiffijs^fcw-f s^iiisciffia 1 . *© 

&L2tiXl>Z>mi<Dm#fBt. liffB^ 1 ©i3IWB±tCfl! 
^L^SSSn/cffiSSii, «uiB«i^?L(C(4g0fcmfiB 

^ 1 ©$wf i sss-r 2 <m#® t *Mt z> c 

[rasas 1 6 ] if*a 1 5 (cfBis©¥3n*maiHiiEg^g 
k*»i»t. friB^llgiiT^s-'JAig-rao-c. itnta 

4T5^«:*S[lifSgg. 
[A9!©ffM«cttiii] 
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[000 1] 

mm±.<omm#m *&w\z. mmmm^^s. 
tfx?*>^«caffli^w$»ftt>©ras. fft*> 

[0002] 

[0 00 3] C©3l£©SW6Cj;i^U— > 3 >*Kr± 

[0004] ( 1 ) <**-x>y-f ^t&JSBBDiK:® 
^AO?*- h U^X hr*£B ARC (Bottom Anti-R 
eHection toating)JI£5IM±M<fc LrltfSU *© 

[0005] ( 2 ) TM^IIfcJM-rSKME&iklU 
t,Tra{b^*JBl»fc#ttiW*&¥8 - 1 7 6 4#& 
M*ei>>«4MI^ 1 6 0 0 8 1 ^^Sfcpa^sti-co 

tt. SW*©»l>TJU5-^A«f©K8*JI5J5S"f4)t«{> 

[0 00 6] ffttafc. B*ffc***t(BllHU:*cSI4 

ES±Si 0 -c*S L . c ©KSflKjtRtfcaafcffl y * h 

[0 00 7] 

[BW^OJr^i-rSSS] 1 6Mfcf ? hDRAM 

{cffli»6nsiaB**tt». TJi'5- , ?AS©Bag*t* 1 
(Haasr, ^^©TJUs-^AtcJt^, xu*h 

SW*M o fti'©SiaiL*^* J ftffl3^S«fc 5tCft-o 

fc. wc. c©*n&&iiK. y-mti/ttttft 
[0008] jwws^ii'c** * >y^^>«©B«tt 



(3) «§§¥9 - 8 2 8 0 0 
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U5?x h**Btt^©«HaWHi8ti"Ct»<t*-9fc. 

[0009] 1/*>U m«6 4Mhf? 

«B(bft«S6K!MS4tt»). «*BMl&SftTl,»ft*»o 
fc * > y * 7->M©KW35£ t L ft W ti tf tt 6 ft t> 

c t jwew«fltcc «t o rens tut. 

[00 10] Lfc*oT. W. Mofti*©]SSiL^)l* 

LfcW*«BARC8©t«B;M**&tifc. 
[00 1 1] iCW COBARCSKfc^t, WT 
©J: 9 ftfr kftlBMj&#* S C £ *&Hj;f ^limffl t 
fc. 

[00 12] BARCttBS«l»jlj|*K5-fX9y> 
[ 0 0 1 3 ] *fc. BU^JlJMniB#©«^^©x 9 

20 ^>yw«*tt»ftir©as«:«t»). »y*f >iw*i 

[ 0 0 1 4 ] 3 6(C. KW|»±R©x » * > ^JBIIfcfc 

i»r. wu«©w«*i oo 0A©ti£-c<b. to i 8 

ofc. 

[00 1 5] £h6fflH£&3 6lcl¥L<i£''tS. 

[00 16] BARCa^ffl^/cWSSKftlX^P-trX?: 
S2 4 ( a ) ~S2 4 ( c ) CC^T. 

[0017] *r. 024 (a) tc7n-r«t^ccse«ifflf 

30 >yx^>£IMU Oil*. WUflllllM&JMl 0 0± 

icJfSSti*. C©£IS&1 0 1±(CBARCIS (SJH 

n±ai) i o zTSLU&Km us>* v (y * v ws* v ) 

1 OSASJtSSnS. *Lr. 7* H/yxh 1 0 3*J 
.fctfBARCIU 1 0 2^^->S5feSn/c« t K?^ 
xv?i'incJ:<Qy * \-i>i>* Y l 03*ix^^Sh 
S. 9lttH,»r. 02 4 (b) tCw? i^tC. BARC 

on 02*>*» c©^f. santcid^Mr^ 

buy* h 1 0 3 B A RCS 1 0 2 ©x v 

40 ifMViitii. ftir**. -Tftto^. ffKttao^icx 

-^^dW&WTS. J:^, BARCil02Oi 

£BARC^©«©HlJtl. ■rttt)ft. 1 tffiW 1 *6^ffi 

•Tifc*. BARCS1 0 2±©7* hUt>XH0 3 
^JK^T-St. 7* hl/PX h©7*-*^-?-y 
>*5ffi<ft0. y* V uy;U©;i*-x>{qwf6 

50 4l/fc„ *fc. C©7* huyxM OSS^BARC 
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jgi o2Z-?zftbxmwci>>ifz. : ?- >i£i o 1© 

i/XH 0 3RCXBARCJil 0 ZOWltlifi&Oi. C 

n«, *>^x?->iii o i(c*frs7* M/s?*u 

0 3]RtfBARCKl 0 2©x»,^:/yjlftj:btt**j2<i 

[00 18] C©*S*iLT. 024 (c) (Cot? J: 9 
tc. h (W, <W.) , Ktf 

©tffco* 2 4*i*0S. C©fc». mS!£?BS©^b*i 

[0 0 19] Sfc. SME»jhM (BARCH) 102© 
x » ^JjnXKSfK: tt, *©JS«S*±® 
>yu- |-#UJg©:7* l-U^* h 1 0 3«fc»3fcffi<. 
&fc#>o±Jl©:7 * h ui?;* H 0 3©uyx hDX* 
5 i . fttir&tt K WW* -3 fc. 

[0 02 0] OfctfoT. v** (7* h h/S 

s. 

[0 02 1 ]-*. WBWni«©BlillMM©¥iItt 

iSliKi fc«cl^3©gJ5:Siei^«M7L?:ll|B$CCj)niT 
S!ftEtl*i£&"Ct?fc. Witt. CMPCChemical Mechani 

jg^K-5t»t«ai.»7i:©wBijnfi©fflisiiiaii^©pgp 

[0 02 2] at»^K:5iS!ltt3j--^-i»^>y 

yt„ r&fc^. r^^y htk©m^L©pap©stffi. 

[0 02 3] TX"4j»Hk**«ftSE»S«?l 
ilH^fiRT*. Tfcfc%JBHI&«IS©K/?©g&*SJ 

2 5tC^TJ:5fclBI8l*8»flll 5©7X^* Mt©M> 
?L 1 5 d , ©fUSSPJcttS LfcTJBE^** 5 2a 4MP 
> fta0H«lfc*«U 8 * S SfltKx » * > f * » 
T*'** htt©fifc»?Ll 5d,©flje»'lcfflB 
WcTJf E«5 2 b©M«x 5- ^>y. M7LS©UKM 
ft (?l&©&*> *Ct. JJg|3ilSl<k©£totf&*§©8; 

Tisias 1 4 Kwtbti&mt±nmmmmowji-* 

&d , KP 5 1 t±MWM 1 6 £©££>*& 

?L 1 5 b SP#©x 9 ?ytfVmt. 02 7 Kmr^#- 
>j|Stt&J5c*. K1?L5 lOHWd,) d©ct 

5K:ifc*:3tt*. c©fc*>. ±@EJg £©£*>•£&»§© 
j&j> o > l.) *tr. Tiia©i4©^ 

Bass 2 cte5§#J«:x »*>*#sivco* 9 ic^ra 
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[0024] #»najbeMK*s i/tftstifcfc© 

"0*6. 

[002 5 ].*©B«tt. fflftA£ll«*6tit*S1>© 

[0026] *A9i®flbosna. mwwawf*6« 
s*m mm <x;i/-*-;i/> ^jr-i>dn9 

©7 * h ■/ y ^7 ^ HMXefl±t/fc^ftiMJIIlB 

10 HE£»&-f*C 

[0027] $&W©f6©gfcJtt. 7**1* htt©JI& 
*ttK?U&d»«:*rt»T. HJfc©lSWl©MP 
14©tg&boo. 7X-^i> hlfc©to»*L©TJMIfl«v 

* c £<c&&. 

[0028] *8Q©i*6(cfi©gtitt. BSfflHtfUn 
XB#©tt*lS]^©x^?>ySlE«:fiI$l|L/, ?LS©^ffi 
Aiatlftlil/fc^WIHHlIBSaoWSSffiilMtJ - 

20 [ 0 0 2 9 ] 

[SH£«&ifc-r4fc«>©*8i ^BUct-s-cs^sns 

[003 0] #^m«llSSKgt , *or. 

[0 03 1] cct. wat^niw. 

y> <w) . (Ti ) m^m^i. ttc. i&fc® 

fe. *©SI**©fil»2S»IS©Ci4m». Witt. * 
[ 0 0 3 2 ] * fc. *^(j^«(^SIi!S8^g©S5i 

40 xfii. m&m&n<>t%2<Dm&mMmz>iMt* 

#j-4CitW»ir*fe©"C*5. 

[0033] 

[ffffl] *f6WK*J^-Ctt. XHji^MI©±D«iffi5 

W^©^f*MT«fiXSnfc«lii5^p)fS5. c©(gJS 
94^©«<*®iOT«T i NIS*Sfflt»6ft. 8f*©ie« 

so Xi»^>^) tf©uyxho^*«jqiSiJ3ft. A»-3U^x 



(5) 



80 0 



r#fc< ftot -5-OT i NB*»m- F-?**<!:ft 

*©t i Nmz$totc$mmtizma<D-t&mi.n&* 
jiaiisgggfejijaraciai-cts. 

[0034] 

*ftll1i@K£Btt0K*K6 4Mtf"; rDRAM£#(S 

[003 5] (Xtfcfl 1 ) *»W©¥aW*»«IIIBiMI 
©,< * V * JHRi«B J:Cf«iaiaB«W*dt»«»KfflH 

HWiaBBBWfew-r. 

[003 6] ¥a§&S«l«. Wittt (1 00) fgffifi 

©y*y fejMRi^K&fljZBmHRiAAicB.' y * y * 
;l>RC«i21CMOS©nMOS (FET) ©fc«>©£jl 
©p9xJU2 pjW&5S3*TC(,»5. COp^xJl^p 
B. p (B) 9*t¥$ftStt 1 AiCS 20 

ftgfi 1 ©^iaisISSSl^A 5CBJS2C mo s © p mo s 
(FET) ©yt»©n'5*;l'2 nJPffJJSSJvtva,, C 
On')*Jl'2nB. nJ£**6tt© , ;> (P) 3F#¥3M* 

4. 

[0 03 7] p 2**2 p KB. ^x^Stffl©^?-* 

B. &jfrT£J:5CC. pJ£?WBj©#9S5 (B) 

[0 03 8]— n'fiJl'2n«:B. ^i^ffi©^ 
+ *;H95±©^«>K n + ^JbX F ? ^JB 4n*i 
7^-JL-K«Si3i[T«C, *ot©g|RRic£L'C£ 
fiX3*VC(,>£. C©^+*;U* F y^'ia4 n(CB. 3U£ 

-raiSK. n%*i&®<DV> (P) 9tt>«$*;n*?£# 

K7*-*FIM«*ni/TBA3ft6C£T^lS3ti 

S«:StRK{bt i C i K <fc 0 ftJ&S ftfc-Kffcy -fSR 
(S i02) frhf&Z. 

[003 9] fflR? * J*** h ? ><B 4 p B7 -f F 

w»K*»wMt©tf-*a'**u »a«i»jttt»©fc 

»© p + aji^ictssii^fiS-r . 

[ 0 0 4 0 ] nttlC. HE*tWh9'<l4nB, 
7 < FBIIB3 (CB*ftfc**#fiHlM4 n ©rt8R 
KffiBLfcB»fcW»»B©fcr-i'**t/. ffiaMV) 

ibttm©fc»© n +aji*Ji©ssd ; fefiS-r. 50 



[0 04 1 3 y*y"feJl/»*Mfc*W5*™B«l*5 
p^ftfcfcpffl^WBWitctt. y *y 

&;W ?ffflOnMOS (FET) e&tftiMMfffllfllO 

1 nm^tiX^i. 
[0 04 2] nMOS6tt. LDD (Lightly Doped Dr 
aln) p3B*«(tti«5p£ffl±«:»lSS 
hfcy- riMiili$6 ci, y- r§S56 bKCKpff^S* 
5 p |*J{C JBfiS S ft/c V - * • F U -f > ZffiffLT i> 
Htt©n»©*»»«WI6Al. 6A2*6fiS4. y- 

httimecB. w*.«s i'0 2*»6rt*. y- h«S 

6bB> «iia:na5©flBits#yi'y3>*>6jijt*. c 

©y-hmS6 b©±SWCBW*.BCVD-S i 02*> 
fcdtey-F + + »?aiMj««*va»4. *fc. c© 
y- FSS6 b©WJSiJCCBCVD-S i 02*><=>JjS&. 
■fr-f F$*-Wfi8tel oa^JSShT^S. fTS— if 
©n JB©*»tt»a6 a 1 , 6 a 2 tt. MX.H y > 

(p) #aiRWKp»5|ywtw«5prt«:#A3n*c 

[0 04 3] y^y-fe-rt/M^MtpOnMOSe©— #© 
¥3H*WM6A2H:. R»r4nM0SB©-#©¥ 
3M*^igJB*liJdiU 2 o©y * y Hz;u©ftji©««t 

[0044]+t'^$l ltt. >JBtRS:£ 
0. -WO+t^fflSil lal, lU2i, ■£ 
©Bfc»i*3ft;M l i'><^i'/BlfiBBl 1 bfr&tt&S 
ft*. 

[0045] CC+t^^fflttl lal. Ila2 
B. «il«n»©fflllS!a*yj/y3>*»6l*4. * + 
5/*fl3t6»f51 1 btt, 0!*.«**{ti'y3> (S i 3 

N4) a>6fi££. -e-tr. — ^ct+^^ffl^ffii 1 

a 1 BnMOS 6 ©-^©*«<*MtSH 6 A 2 i ^mff) 
{C^l/rteO. b^— ^©* + ^>5«fflSei la2 

b> t&mfflia® (a^#T) tm^wtc^Lz-cteO. 

#©* + ><*' 1 a2B. 

[0046] A2ZBBflWlA(c«)^<pB^ldtM« (* 
nMN) 5p±(CB. nMOS (FET) 73Rfl5« 
AM (j^MMHW 5n±(C«pMOS (FET) 8# 

•en-en0iAStiri»«. cne>nM0S7fc«to'pM 

[0 04 7] 8JiBnMOS 7. RC/p MO S 8 B, 
•etvLDD (Liflhtly Doped Drain) ffij§?:#1"a. 
[0 04 8] BBnMOS.7tt. p«MNK***5p£ 
H±tcJi5(SS*a/cy- hite<Sfi7 ci, y- Fmffi7 
b. *»J:Dt*»<MWI5p|*i«:»i«snfcv-x • Fu 
-( > *-»© n Jf5*i»i*^ 7 A 1 . 7 A 2 *^ 

nffJ*jS#1ii|c7Al t 7A2B> nM 

©y><p> scxbfg (as) ^atRMtcp^^f* 

BW5pWcBASft*C£"C»fi83*i6. fiiB 
p MO S 8 tt. n 9^«»1IH<M 5 n iffi±tcjfJfiSS tite 
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5nrttCJ&)£$ftfcV-* • YVAsmmi>-ttO 
pj£ij£j£#Mi$8A 1 . 8A2*>6fiXS. pM0S©p 
J^3K*««8A1. 8A2B. pJFJW&J©*'^ 

(b> mifirnvm^nm-mw^mrin^mKitii 

[0 04 9] ttfc. ffiEy-h*fiiSM7 c. 8cB. jM 
*.B¥ig#iS$5 pte<fctf¥2g<*?fl$5 n«®«r-en^ 

®Ei7b. 8b©±»tcBCVD • S i 02*>6fiR*y 
y791fiZti ; ?tifflg.$ti-a,>Z>. CCD 
y-hflS7b. 8 b©M8WCBCVD • S i 0 2*>e> 

[005 0] 1 1. nMOSB. 7. Rtfp 

MO S 8 ^JfJfi£3nfc^#S«±«:lSMP^^M <» 
1©IBIM) 1 2JWaaE3tVCl»S. C©^l©ffi»M 
B. W*.«C©BHI:*--f* (S i 02) £tf-e©S i O 20 
2±Kff2fi£3ftfcBPSG (Boro-Phospho Silicate CI 
ass) ©gBBa>6l&S. 

[ 0 0 5 1 ] 1>~C . 'J HrMl^M©® 1 ©*£Ji)S 
1 2©±»KBKs mi 4BaWBS3tl. 

6©^^?i«6A2im»e ! JK:^or^s. t»F 

t£ 1 4 B-ca5l»>«tt?L*ai/t*»(ttW*6 A 2 Kfig 
n>^^ HT'SCi^EllT&S. COtclb. COSiK 
Tlrt KB. «it tf . n JfJ©<gffitatf U S> 'J a > 1 3 ifi® 

[0052]-*. JSHHH«W*A«C*H,»T. 9 1 ©ffi 
liRl 2©±8BKB. Y1SLI 4Btffl$*ti-~> 
tfK.£r>Xmi<DM#mi 4&BlS.2tl. W 1 <Dtmm 
«a«l3hfcSaeL*jiC. nMOS7. P MOS8* 

*nMi©*awwwi7 a 2 . 8 a i ^ttguwcttttU'c 

[0053] fr§2tr ? m 1 4 B iff! 1 ©3S&IB 1 4 
B. iftWOWfki^illWW*^*^. TiN/W/ 
T i NtiJJS. tts.t>%T-ni^hWC9*jVc9^ (T i 
N) 11 4a, (W) Ml 4b. *l/C* 

©*JbHtt*»fc*5t >«1 4 cetMtSfvO**. T 
■TiNBtl4att¥*{t1W*7a2. 8a l£©*- 
5,j»3»J h%fiErfcJt){cjfJR£S*T.ft:fe©-C. *© 
W*U3l5 0 [nm] V*>Z. ¥11 4bK£fcSEfll 
*fl4£0"C$fifc3*ifc *>©"?. *©*J*Bfil5 0 [n 
m] -C*i. *l/C. JhJBT i NMl 4 cttBMUXII 
©KWWjtlUl/'CJB^'&ti. *»"0*©**e*tttt© 
-$lbLXl&2tltci><DV&*). *©K»B*J5 0 [n 
m] "C*4. Ch6K» Ull 4b*»«fcO s »l 

©£#13 1 4©»«Bfi4 0 0 [nm] -C*£„ 
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[0054] ftl©)MMl 2©±Hfctt. bf?mR 
C«|ll©aMWI14t«ir*J:9«C. $*.BCMP 
(Chenical Mechanical Polishing) tCfcfl^iSftSft 

/cnra*&isjg (*2©giM) i 53WBasnrir>ft. 

t&fcfc. C©m2©it&»®l 5B. W*B"S i 02/ 
SOG/S i02 (1 5a. 15b. 15c)-©SfaR 
fflhtiSW. *©Sfc**. SOG 1 5 b#CMPJJ0I3 
tvtl>&. U/ctfoT. m2©l6IUI15B. 
^*';42;W^M±«:*}t»"Ci^4 0 0 [nm] , jgaiH 
Jg««A±«::to(,>-C*)6 0 0~7 0 0 [nm]©«JI4 

[0 0 5 5] &*$. J*2©IMMU St&to^T.'.SOG 
1 5bBMltitc$£&S i 02 (15 a. 1 5 c ) TB 

$^c*nrt>*„ c©fc*. sog i 5 b-ehia-B 

CO $ftS/E&-e-ft6 SiO, (15a. 15c) 
K<fcr>T*©SOGl 5b##S3*l"CC>Sfc«>. SO 
Gl 5 btc?7 v UT&JJlfc£crFJf©2g# 

ttH (J&2©ig#)I 1 6) B&S&S iO, (15c) 

±tc«i/-cff5B£sn5fc«). ^©±Jigffcjf©flin:-t& 

fifg©|6|±#Btt£. 

[0056] mfl2S2©lfe*ilI 1 5±ffi(CBlSS©82 
O&ftlBl 6^(SSn. JS^lfcilCtf ? H81 4B 

Rt^i 1 ©aiftja 1 4 t*n-enmmw«:gc^L."ci> 

4. ®2©^ftS 1 6 B. T i N/A 1 /W«fi-J-4*> 
TUfrhMK.. $>#*7-> (W) @1 6a. 7^ 
(A 1 ) Ull 6b. -tO-CfiiSB^y^tf-* 
XT i N) HI 6 cTflWSShT^S. TttlWBIl 6 
aB±JBAl«16bWl©»#J114 (K»Htl4 
B) £©Pfl©^'JTJl£L'r. Sfc. ^2©^K15 
©SEftartOA^U^Sr^SfK-ra'ytJfbKJBfiSStlfct 
©■C. -e©SJfBiW5 0 [nm] A 1S1 6 b 

BifcSfi«aSBIBtWi Lr»fi£3nA:fe©r. ^© 
BSilBi^Jl 0 0 [nm] TftS. *bt. ±»T i'Nffi 

i6cB. mnmiomwmi 4 (tr* mi4B) t 

©«J»«tt5 0 [nm] 

[00 57] MIB»2©*&HtSl 5©±ffi(CB. ^2© 
«t*Hl 6*Jilffl-r*.£5K!Sr0*ei!St|g (»3©^S 

R) 1 7*j^ji8snri>4. c<Dtmmit*%2<Diimm 

16ip|i®{CS i02/SOG/S i02 (16a. 1 
6b. 16 c) ©Sfclg*>6fi£S. 3?>{C, ^3©»Mi. 

n i 7 ©±Btc B«»©® 3 ©an*® 1 8 tfmis, s nr 

H^S*rCl>&l>**. S3©^lil 8B»2© 
itgi^R 1 6 (CStftfe n/cSISJL'&ji D» 2 ©«i*B 1 6 

[0 05 8] fete. ^3©3«*iai 8B. M2 
©^<*1 1 6 i|SJSI©T i N/A 1 /WHHS**"**. 
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[0059] m3oimmn. Rvmsom&mi 8 

©±8JCCtt, m?L\mG 0 0 [nm] BWtWfrSS i 
3 >lg (final passivation film)l 9#Jf5J&3*Vtl> 

So 

[0 06 0] *«: % 1(01) <D$ffl&BLB 

HW«)Wfi»tttH2*6Hl 9£ffloriWrS. 
B*Mtt^*y^I'«#*5*U EWABHiBEIBfflil 

[0 06 1 1 02CCifr3\fc$lC, p^l/n^lSA* 10 

Jl/2 pOT&SStiS. n^x;l/2nti, n^x^fflW© 

£tis* — p")*Mpii, p^*mi*$<d##& 

ffl-f Si^ttv^^tJISflEUfca. <B) 
i#HR«:ffiAl» 7x-ju*sc£K<fcorj&SSti 

So 

[0 06 2] ft*WtCtt; Cft&P^J^p, Rtfn 
•5*;U2 n©}gJsJE«, HCCTftShrotto**, Kftflgo 20 

1 ©p ^ *^»«3h6^*iBM*WWkttB^* 

SS ijN.BteaiRttWIS. i,N«|g 

^JfMSnri^cCl^^ftSS 1 On 

S"< n y > J: 0 J& -t * > 

frii#t£<£9*A3tt, n»-f *>?Iii*ll3WBJSS3ti 

So CGDB$<DF~Xfi«2. 0 x 1 0 11 atoms/ cm 

J t\ J7ii*x*Jl/4 r -ttl 2 5KeVr4>So 

*©S i,N 4 li*vx^il/-C. *Onje^*>tTii* 30 

■StffiSrWWffcU *©*ffifcS i 02B4JMW" 

So 5»C. HraSi,N,R«fc£U ^OSi0 2M 

t£ffiSP (Si, N 4 «3*«*3 hfc*3W*»fi 1 OiBB 

CciO&AStu p»^*:/fTji#JI:W»(S3tiS. C 
©B*<DF-X«48. Ox 1 O^atcxns/cm'r, JTii 

8 0 0 '0 1 2 0 0 V<D h t V A * >fTi£# - V 

^ftSffilrt*Cp^x;l/2 p, Mn-)x;l/2n« 

S i 0 2»W**3tiS. H2B % COS i 02l« 

S3tifc«f©*aw*««*mi/ro*. 

[0 06 3] H3CC5Vrj:5fc:$*Jl/2p* 2n 

3ft«RW«:JB«W4. ? ^JUF$*§J§3B, 
40 0 [nm] *!g<0KJI£#*SS i0 2*6J*l>. 
Ji&CDLOCOS (Local Oxidation of Silicon) ffifc 
J:or»«StiS. H3«> 7*~Jl/F*8tWH3$fi»$ 50 



KfljOfcitlMIr?** (S ijN**) «*LfcWHt 

[oo64ir #ec k B4K7ivrj:5fc* 

lKpff^**^* h * ^'H4 p, ac?nJI5* + *^^ 

■ 4p*»fifcTSfc«>K: % n^*^2n«ffl±*a0v 
***j^«fcJBl«U *$***W*.tf-f*>ttAS 
r:?*~Ji/FI6l*«3*ai/t\ SlffiK:v;*^#ff$j£3 

tirottop , >*^2prt«:3iA"rs B ccd«kdf~x 

SB 4 x 1 0 1 2 atoms/an 1 , JTii*x 1 8 0 
KeVr*So COct^CCiSx*^-^^*^*!^* 
■TSCir, 7 -f-JUK»«B34aurp'5x;U2 p 
rtfc^«#*3§A3ti. *©7^-;l/F*ft«WR3 
tp^xJl/2p.i © JiWififtK WttMtt© * * i 
fctfSCiCCiVC. 7-f-;bFJW»R3T©SF^ + 

(n'JBfiWi) 3&J^J5JE3tiSO«rl»±r*S. S ' 
CC, C©p»ft*Wh^<14pit 7-r-JUFIft 
»K33W»J*StiroftCi»OS i 02M3 aWBSES 

tir oa p ^ ^ ;urt«:*5C*r«» ? a Ftfi*JR3 B 

S tt a ® K£ JbDfcftOSBA* P + M t L X <D«B * ttfc 

rcitc&s. 

[0 06 5] tte, n»* + *JV* h ? ^JB 4 n SriKfiS 
■TStefeCC. P ^*;U2pSl®±*£5vX££iiiRW 
«J>«*«A«-f*>jtAffir7-{-JUFIB 
!»^3?raor, *ffitcvx^^^Stxro^on^ 

LffitSrf sc<fc&c<fcr>r, H4ec^Lfc<fc5tcpjB, a 

O f n}B<0^ + *^ h v**M4 P, 4n^p^x;U2 
p, R0 f n , jx;l/2nrtCC*ti'? e ti}|5J5S3tiS o 

[0066]X^ a5ac^6CC^-rj:^W:, 
SfiCDiffitCM I S F E T 6 . 7 , 8 ZBf&t S» 

[ 0 0 6 7 ] y- h htfilMfc .fctfy- h 
SS) Jf5^5feSlor, p^x;V2p, SO*n^xJl/2 
n«B«c; *«J3R. SV^^-eti-^ti-Y^-vttAft^ 
(C<tor3IAU 4 p*. aWn»CMR^»RR«W«5p, 
5n*JB«r*. Ctitt. 3RiP»I««*5p, 5ntCJf5 
fi£3nSM I SFET«:Brao«««Ptt*J*te'ttS^ 
ft, £ttWfcttL*ottWE (Vth) W»<Dfc»«:**i 
^tip^x>»U2 p, ac/n«J*JU2n©*B^I«*iaiS 
tflWBlStiS. -J-fttoft. ^MW5ptt nMO 
S^JBflE3tiS««rft0\ F-XSB3. 6 

x 1 0 w atcms/cm\ JTii*x*Jl/«1r-«4 5 K e V 

©fctt-e, ;j<n>-ft><DlTii^ccJ:-pr^3txS 0 
*-fjejS»*5n«, PMOSaW»j«StiSffl* 
CTitB F—XfiB4 x 1 0 11 atoms/cm 1 , }T 
ii#x*;b*-tt4 0KeV©ftfrT\ y>-Y*>©JT 
ii^CCcfcorjf^StxSo SylBSi02K3a, 3b# 
^Stifcf^ H5«C5WJ:9«:, *ti*ti©«fll5SE 



13 

-f-*fctt$6 c. 7c. 8c*Bf&?i>. comma* 

12 [ n m ] m&V&Z. X?^aiH5 P . 

5nSIBtcy- hm@6b. 7 b. 8 b£fl2)£rs/c 
A. *-f. m«nJB©<gS!n:ii<'J^'J3>®«:CVD 
S-tCfcoTttiSr*. C©jKyj/ya>BI©l(Wttl 5 
0 [nm] iBKt?**. ttt>-C. fT'liLT. 01 
AtfS i 0 2»6fiS&lftlMI«C VDi£3?tc J: *) 

5. COMJKS2 0 0 [nm]«flTC*«. *t/C,'7 
*h'jyy-77^-. Syiv^^^KiO, *©*filt 10 
HRtf#y ^y^H*'"**--^!/. y-r^®6 

b. 7b. 8 bRV#-\-** V?M9&&fSitZ. *. 
l/C. 7*-*KIMM3RCW'-r«B6b. 7bCt 
SBS^SftftinftM I S F E T®¥9flEW6 a 1 . 
6a2. 7 a 1 . 7a2 Jm&fttt*5 P rt&CjiftffJ 

[0 06 8] C ©IS© -f F 
-XS2 x 1 0 "atoms/ erf. fIii*i*il/=t r -4 0 
KeVT*5. ^>r. 7 ^-JbK*&Klg3RCf*'- h 20 
«S8bKSB^S*ifcp»MI SFET©¥»fl* 
$8 a 1 . 8 a 2#$??&£ffiJ*5 nrt(CSttntC$J& 

Witt*. ch6*ifti««. *93t-f=i->a 

WLKF-XS2X 1 0 11 atoms/cm'. fTii*i*^ 
=f-4 5KeVt*i„ 

[ o o 6 9 ] 2a»T?. H6{c^-r«t^«c. y-hsse 

b. 7b. 8b. Rtf*&1i)l9©§JffiCC. -< F 3 * - 
;H O-fcJfJl&f S. JlftlftftB. 153 100 [nm]© 
S i 02m*fcl&Ltc1& C©S i 0 2H4S*tt©J- 30 
-^^TSCiCCfctJiM K9*-JH OA. 10B 

[ 0 0 7 0 ] C ©«. 7 * -JU FKtUlQ SWt^ F 
$*-jU1 0AfcS2^3tifc39WHW*6Al. 6 

A2. 7ai. 7A2#m : ma«Km5pftK.mMttiic 

JBfiBSft*. C©#*fWM6Al. 6A2, 7A1. 
7A2W. yW*>fT&#£7--Jl'&ffl*£ttf [ 3W 

1. 6a 2, 7 a 1. 7 a 2 <fc 0 . a^Afl^lffi 

WMtwuwr*. $/t. -opiums scf? 40 

A F3*-JH 0BfciB^8*i;M9WMW*8A 
1 . 8 A 2 #*?£aitl«5 p WKSiRWCC^Sn 

6. C©*»fMWI8Al. 8A2«. #aW*>JT 

ft. ftlCtel8,btc¥m#m®8 a l . 8 a 2 <fc 0 *>85 

r¥«ftffi«6Al. 6A2. 7A1. 7A2i. pJB 
tq%r¥«mR<i8 A 1 . 8 A 2 «WBdK>fc«fc©7i- 

[0 07 1] *fc. SI7{C^-r<t^lC, *«(*Sfi (> 50 



- 8 2 8 0 0 
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>J&<D* + '*i/Zl l£JfJl£tS. C©+*^J/*©H 
WWB«*ife©IIWI ttir < . £ fc'. C©^t^>fll 

1 »JB©**><i'*»4*BLriAl>. 
[0 072] ^(C. 08{c5VrJ:5«c. * + 11 
4J»«Shfc*SW*»«©±iHK. tBtM (Hi©** 

is) 1 2*#ars. sn©*&*tigi 2». mas i 

02RtfBPSG£rt»6ljSS. Si 0,111*. 100 
[nm] gfiOJBWfcWU CVD (Chemical Vapor D 

q»sition) a»<cj:-»r«aisn*. cot^m^i 

W*.«S i H 4 iN,Oi©il£#X"C<& 
•2>. ?ISi$£fl5JiR3ft-SBPSG (Boro-Phospho Silic 
ate Glass) Ji«. 5 0 0 [ nm] ?!g©l&Jf £W U 
CVDffi9«cj:-jTiHi3hS. C©i*ffil«»5Sl6^ 
MZ> WitfTEOS (Tetraethoxysilane) tfXtC'J 

A£©n©maiBlMll 2©fcflKtRg*tt<rBW 

■C. *©*6li^©±iB4&E6*»K:rS. •£©&»«:, 

m«. *»*®E l ^r^-Jibxmi^Mmm l 2 * 
lite 6Mc Uc&. C ©tettJg 1 2 ©affi* x ? ? 

iB7--;n&att. 0Ijl«n, <to, tws^^wcte 

I,>-C!t5. C©±5K0-CBHI61«£0-C©»1©I6 
•II 2%«BRr*. 

[0 07 4] 09^-r<fc-5CC. Bul2Sl©ffi^ 
K12K. >*';^Jb*«fiJ-rSnMOS6©^(*M 
J^6 A 2 tommi 1 2 a Sr^fiR-T 5. SJiE8BBfl.«. 

<fc-3-C^tS3nS. *t"C^(C. mBtSR?Ll 2artJC 

wt. « n »©fiaaa# y ^ y 3 >fe6sE&*ttR 1 3 * 

afeiitf. C©3li*^13B. «it««T©«t9KLr 

[0075] sr. mi©^iii 2©±iik:. m« 

n^©(figtriiK';i"j3>*CVD)*T?*ar2>. C© 
i*ffil>*J5J£#X«. m«^^>*X (S i H,) 
bV**Hl/ (PH S ) iOl^^T*4. 

r. c v DJBdii/fc* y ^ y 3 » » f l. 
1 2 a©*(c«^K. r«tb%#yj/y3 >&* J 

[0076] HI OtttSrJ^IC. W'l©*filMI 
12K. jaai§8a?:«(firSnMOS7©-^©^l^ 
««7A2. &CJtpMOS8©-*©*3H*ffi«8A 1 

totmii 1 2 b *»«tra. c ©«^?t 1 2 b «, m 

[0 07 7] yctc. 011. RVHl 2tC7nrJ:^(C. 

^tyHzjusisg^^re/ca)©^^ Ftai 4B. so* 



IS 

asnm&itotirr ztatxom 1 <om#m 1 4 zj&tizt 
a. s& 1 ®m #m 1 4 «. wj^s^-f sit/sgsi 

[0 07 8] ST. 01 l£inTJ:5tc. &i&?L12b 

1 OWMl 2©£Wc. m*.U9-vit*it ■ 
> (T i N) *>f>fiRS^)l^l 4a%^>^5 £'j 
>^!S«:«t:0*«-rS. £L<tt, (T i ) 

7 £ 'J >^ffitc<J: 9 ItfSU §E^(Ni)?£ll 

sw-c^saafc i/T t i n m 1 4 a iMf&t zumzm 

i ©S&SBfCfc t, >T . T i wymwrnwctt 

iNMl4a«. ft5 0 [ nm] SSCIiJI'&WTS. 
^jUiSO^T^ (W) *>6fiXS£JSMl4b 

«&fcra. -e©fc&{c$r» wm* 4 5>*y 

>y»cJ:»)*SWS. fOt, 5I*M*. CVDSK 

i <3 wm* mmt en &©wMB*<vehft 1 5 0 

[nm] HgOMJISrW?*. *l/ 
«fc£WMtt. g&S?Ll 2b?J^©*>"'b-J?* 
^(cbfcTi&M£Lr©S:B£&-f. 20 

[007 9] #*fej6Wcfct,>Ttt. Mf3^>^x 
f->Sll 4 b©±KT i N*>6Si!5ll4c4W«-r 
*>X^»*y>yS«:j:D^J5!5TS. C©TiNMl 
4ctJifo5 0 [nm] 8lK©MJV$*U MiW4J:*> 

K*igw©sw*jtiS"f h fcfctcj&iifcii ftfc fc©r* 

*. -rfttofc. C©T i Nm 4ttJKIffifi±M<!:0-C© 

[0 08 0] ;xcc. Si 2{c^-r<fc5«:. SlSftfc?* 30 
I- US?* hR©^*5f->iSS^T*J:^«:. TiNMl 
4 a. 1 4 cROTil 4 i^f «: 

&x)rtH--^>??Z>. T i NMRCfWMtt. BtKttec 

t>. «*.«. t i Nmtwmimmic* 

t§£, *rTiNKtmtfBci.4ci,4©ad# 

^4 0 [*C] ©*HSW»"eF9 

*fln,»r. fa- 1 0 — 30 [ *c] ©*b*i*"c a 

xy9^tfth. 09*.tf. T i NJSiWMfca^ 40 
WKx^^^ytS^ WW.tfSF.iBC l,i©« 
GMXimirC. ftl 0 [*C] ©»H«Wi"CF5-fx» 

£$jd<;-f afc*©^ ma i 4 BSBsiiTStisi^c, 

[0082] 01 3CC7jV$-J:5K:, SJKtfyHH 

1 4 B&t/gt i ©8#a 1 4©±E{tjaRg*6*sai (^2 so 



^gl¥9-8 2 80 0 
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©MttM) 1 5£Jfcfi£f £. M2©MftMl 5Bte« 

^©.t^jc^fissns. 

[ 0 0 8 3 ] tr. ¥«ttS«±K:. mtf S i 02*> 
5a*CVDfttcJ:oT*8l*-4. C© 
MiiB2 0 0 [nm] fifeS. C©i&ffll>55Jjy/X 
tt. mttTEOSi^'J-JA (He) <h02£©il£ 
#X"C**. tt^XlfttWil 5a±«C. W*.«SOG 

(Spin On Class) St 1 5 b SrSfeffi**. C©MH«3 

00 [nm]r*-5. -e©2)l*|ji©ffii^lS© 
_hg|J£ Xsr*/<»Jr-J-5CAleJ:9. *©±ffi£ ft A! 6 

Mi»T. SOGH1 5b©±ffi&C. ffl&tfS 

1 0 2*>6ti»ttinm 5 c*CVD£«:J;»5tt»-r 
■5. C©MJS«200 [nm] t*5. C©<htrfflt>* 
JSS#X«. Wi«TEOSiHei02i©P^X 

Atf, CM P£»B©aUi(C «fc 0^2 ©Igiftli 1 5 ±ffi£ 

¥a<b-rs. c©cMP«soGm 5b(cs*b^ft> 

h'JV^7 7^-©ffle(fiI± t -T^to^S^©?*- 

[0 0 8 4] ^CtC. 01 4{C^T«t ; 5iC > ^2©^SBt 
1 5 «C. m ©«»)■ 1 4 i»2 ©9MM & 
ftff $fc»©»K?L 1 5 d 1 . 1 5 d 2 =&^fiS"r 2.. * 
©/c», ^2©«5i^m 5±K7* hUi^X 

;u«i^MR^2ilK«iiAK:aB0fc3t2©ita«IISi 
5£x-,?>yu S«ffl.l5dl. 15d2*l5lB#k: 

HF,4A r i©jg^#X*iffll»e*a5. 
[0085] ^CC. 015. RUM 1 6K*r J: ^CC, 

iH2©«4m 6*^(S-rs. 01 sKw-ri^w:. « 
2©«(*@i6«. m«r»*'&«nc» *i>*xr> 

(W) Ml 6a. TJHiW (Al)Il 6b. -tl/ 
"C«JbBtt^»ft**> (T i N) Ml 6 c*»6J&9. 

[0 086] SI*. #>y^f-> (W> *^e>J3E 

S^ISMl 6aW«. friB»2©«fiiSMl 5tCf2 

w 6 nfcsgmrttc * w s^bm©* b - vfai/oit 

»{c. C©ife)lMl6a«. -<3j->x^9^'J>^ffi{C 
i^iSSSftS. C©J®ftt. i^5 0 [nm]fig-C* 
•£>. if&t>T. WM^CVDftKl.fcOSfS-f*. C©MJ5 
(ifSjlOO [nmligTW. ^K. W*tfA 1 *>6> 
fiSS^HMl 6 b*CVD^«:<ti3*a-r5. C©MH 
«. fi400 [nm]liS-C*S. ycK. ® 1 ©zg&lg 
il^«©afl«J-C. JgtJEftjhMi Ot. flfttf T i N*»% 



(10) 

tz. commit. fi5o [nmjaarc**. %i> 
x, 01 6«c^-rj:5«:. m©$ftiii 5<d>**-- 

tm<,K m2<om#m 1 6 ^sx-rs. &«:. m 1 7 

Kjpf «fc *> (C. jftiaffl 2 ©& ft® 1 6 ©±EtCj&t§iM 
(fl!3©ttlt0t) 17£JBJ£T5. C©J*3©IMtKl 
7«. S2©*IM1 5£|BJ«l&CJft£3*-l. S i 02/ 
S0G/SiO2 (17a, 17b. 17c)©Si3ll 
#>^Jfc5. fete. CCtlJ, •j"CK&2©l8tS&K:CM 
P41WC£KJ:g. ^ftSSSfflOTfflfbPStVC 10 
C>*©-e. *3©*MIJWcB:CMP**3&<-CfcJ: 
0jnO-a>&C>#. C©^3©it8«tBll 7 
(C, Sfl2©iiftlll 6 4©JM)Hl*»J«-*. C©Jg& 

?L«m«inEiii i ®m#m 1 4 im2©zs<*a 1 6 4 

©&&?L4|5]8&(cJlM3;h*. 
[0 08 7] &(C, 0 1 8&CjjVTJ:5K:. ^3©3I(*1 
1 8^fiX-TS. W3©*Wil 8tt. m«f&2©£ 

ft® 1 6 tfflWilCLXBmZtiZ. 
[ 0 0 8 8 ] ^ OT0 1 9 KtjVT «fc 5 CC. ¥$#»£© 

±ffi{C® 3 ©gftJI 1 8 fc^S-f §IM&gl£ 20 

1 9 tmmtz. commumm 1 9 amut. #j6 0 
0 [nm] w&o&mzm-rzs iO2*>e>fi£0. cv 

HeiO, £©?!£#*-<?£>£. 

[0089] eLbo«. *§tw<D¥m#mw&m.<Dm 

®#ffi©=ftftffj--llJS0*r£>.2>„ *HJfitai«:tec>rti. 

»l©i»ftJ114 (S^? HS14B) fcUtfiSfSW 
HI 4b©±ffirt s T i NRl 4 cT?&3i**VCt,»£„ C 

^B*. &©J:SttfBB»*a<fl&*l«. 30 
[0 09 0] 8<Hf«l*. BARC8S4T i NSWWlt 
*i©tt«*tTofc. *©fc**H2 0«:w*. felT. 

*iwrrs. 

[OOgilWlK. Ti N©K»*»3.0X&, *> 
^f>©SW*8 0»KHSRL'Cfii>. C©fc». 7 
* hUWHJt (&U35#) B*©>M/-i/«>©l» 
it -rfefo*i. h©Ti6M (» 1 ©*{*■ 1 4 ) 

©tag (MCj) #*o-Cfc. *©Tfl&RSlffl«£S4$© 
ffit>Ti NKt?«»£SttTt»Sfc*. SLE«tc<fc*5&£ 40 
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Claims 

[»WH#a>»!l] 

[»*« 1] 



(57) [Abstract] 
[Objective] 

photolithography , and etching precision when processing 
conductor film , coupling hole it improves in the 
semiconductor integrated circuitry device which possesses 
conductor film which configuration is done with the high 
melting point metal . 

[Constitution] 

top of high melting point metal film to be, with conductor 
film of low reflection ratio is inposition of insulating film and 
aforementioned coupling hole where coupling hole 
wasformed on first conductor layer and aforementioned first 
conductor layer which configuration aredone semiconductor 
integrated circuitry device and its manufacturing method . 
which designate that it possesses the second conductor layer 
which is connected with aforementioned first conductor layer 
portion as feature 



[Claim(s)] 
[Claim 1] 

top of high melting point metal film to be, from high melting 
point metal film with conductor film whichpossesses low 
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MISFET -CffifiE^^^JgffllHlKliat^^-rS 
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[11**3] 

n#lA 1 *fcl*K ** 2 irE«©*3l<**« 

11** 1 *fctt»*a 2 i=Btta>¥«{*«t!R 



[»** 5] 

It** 1 *fcl*«*« 2 l=Btt®¥9{*ft« 



reflection ratio is in position of insulating film and 
theaforementioned coupling hole where coupling hole was 
formed on first conductor layer and theaforementioned first 
conductor layer which configuration are done semiconductor 
integrated circuitry device . whichdesignates that it possesses 
second conductor layer which is connected with 
theaforementioned first conductor layer portion as feature 

[Claim 2] 

It was formed to first insulating film on aforementioned 
memory cell region and first insulating film and 
aforementioned memory cell region which sheath do 
peripheral circuit region and on the first insulating film on 
aforementioned peripheral circuit region with memory cell of 
plural whichconsists of capacitor and MISFET in dynamic 
type semiconductor storage device whichpossesses peripheral 
circuit region which configuration is done with MISFET of 
the memory cell region and plural which configuration are 
done, top of high melting point metal film and its high 
melting point metal film with conductor film which possesses 
low reflection ratio in comparison with high melting point 
metal film first conductor layer of plural which configuration 
is done and second insulating film where coupling hole was 
formed to theaforementioned memory cell region and on 
respective aforementioned first conductor layer in 
theaforementioned peripheral circuit region and, It is to be in 
position of aforementioned respective coupling hole the 
semiconductor integrated circuitry device . which designates 
that it possesses second conductor layer which is 
connectedwith aforementioned first conductor layer portion 
respectively as feature 

[Claim 3] 

In semiconductor integrated circuitry device which is stated in 
Claim 1 or Claim 2 , as for aforementioned high melting point 
metal film , semiconductor integrated circuitry device . which 
designates that it is a tungsten film as feature 

[Claim 4] 

In semiconductor integrated circuitry device which is stated in 
Claim 1 or Claim 2 , as for conductor film ofaforementioned 
low reflection ratio, semiconductor integrated circuitry 
device . which designates that it is a [chitsu ]conversion 
titanium film as feature 

[Claim 5] 

In semiconductor integrated circuitry device which is stated in 
Claim 1 or Claim 2 , as for aforementioned high melting point 
metal film with tungsten film , as for conductor film of 
aforementioned low reflection ratio semiconductor integrated 
circuitry device . which designates that it is a [chitsu ] 
conversion titanium film asfeature 
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[Claim 6] 

coupling hole in aforementioned memory cell region in 
semiconductor integrated circuitry device which is stated in 
Claim 4 or Claim 5 , and coupling hole in aforementioned 
peripheral circuit region semiconductor integrated circuitry 
device . whichdesignates that aspect ratio differs as feature 

[Claim 7] 

On semiconductor substrate , in step, first conductor layer 
upper part which forms insulating film in step, 
aforementioned first conductor layer upper part which pattern 
formation does first conductor layer which consists 
ofaforementioned laminated film making use of step, 
photolithography which forms laminated film which consists 
of conductor film which possesses low reflection ratio in 
comparison with high melting point metal film and high 
melting point metal film , In aforementioned insulating film 
manufacturing method . of semiconductor integrated circuitry 
device which designatesthat it possesses step which forms 
second conductor layer in step, aforementioned coupling hole 
which forms coupling hole making use of photolithography 
asfeature 

[Claim 8] 

With memory cell of plural which consists of capacitor and 
MISFET in manufacturing method of dynamic type 
semiconductor storage device which possesses peripheral 
circuit region which configuration is done with MISFET of 
memory cell region and plural which the configuration are 
done, In order in semiconductor substrate memory cell and 
and sheath to do MISFET inside memory cell and peripheral 
circuit region inside step, aforementioned memory cell region 
which forms MISFET inside peripheral circuit region inside 
aforementioned memory cell region , on step, aforementioned 
first insulating film which forms first insulating film on the 
semiconductor substrate main surface high melting point 
metal film and, In step, respective first conductor layer upper 
part which forms insulating film in first conductor layer for 
memory cell which consists of aforementioned laminated film 
making use of the step, photolithography which forms 
laminated film which consists of conductor film 
whichpossesses low reflection ratio in comparison with high 
melting point metal film , and step, aforementioned respective 
first conductor layer upper part which forms first conductor 
layer for peripheral circuit , In aforementioned insulating film 
manufacturing method ; of semiconductor integrated circuitry 
device which designatesthat it possesses step which 
respectively forms second conductor layer in the step, 
aforementioned 1 st , second coupling hole which forms 1 st , 
second coupling hole making use of the photolithography as 
feature 
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if** 7 ^tzittmm s iztmo^mwmm 
*»{**«isia8«ffl»jt*a. 



[If** 10] 

If** 7 *fcli»*« 8 lcefta>¥«{*a» 



[If** 11] 

If** 7 Sfclilf ** 8 lcGSa>¥*ttftll 



[if** i2i 

If** 10 *fclilff** 11 (cf5«CD¥®tt:^ 
IMIlE]&S1K0>ttfi«&. 



[If** 13] 

If** io£fcli!f** n lzts«cD¥»*« 
x>B£. ^fc^>Kt^6ja4»lBta 

««i=/^-->^'r*cfci=j:y.» i omit 

[If** 14] 

if** Ionian** ii i=eiEa>¥*{*fli 

[If** 15] 

B-e«u***i-ci**» i omwmt.mim \ 



[Claim 9] 

In manufacturing method of semiconductor integrated 
circuitry device which is stated in Claim 7 or Claim 8 , as for 
theaforementioned high melting point metal film , 
manufacturing method . of semiconductor integrated circuitry 
device which designates that itis a tungsten film as feature 

[Claim 10] 

In manufacturing method of semiconductor integrated 
circuitry device which is stated in Claim 7 or Claim 8 , as for 
the conductor film of aforementioned low reflection ratio, 
manufacturing method . of semiconductor integrated circuitry 
device whichdesignates that it is a [chitsu ] conversion 
titanium film as feature 

[Claim 11] 

In manufacturing method of semiconductor integrated 
circuitry device which is stated in Claim 7 or Claim 8 , as for 
theaforementioned high melting point metal film , with 
tungsten film , as for conductor film ofaforementioned low 
reflection ratio, manufacturing method of semiconductor 
integrated circuitry device which designatesthat it is a 
[chitsu ] conversion titanium film as feature 

[Claim 12] 

In manufacturing method of semiconductor integrated 
circuitry device which is stated in Claim 10 or Claim 1 1 , as 
for theaforementioned coupling hole manufacturing method . 
of semiconductor integrated circuitry device which designates 
that the aspect ratio differs as feature 

[Claim 13] 

manufacturing method . of semiconductor integrated circuitry 
device which designates that first conductor layer is formed 
the laminated film which consists of [chitsu ] conversion 
titanium film by patterning making continuous in 
manufacturing method of semiconductor integrated circuitry 
device which is stated in Claim 10 or Claim 1 1 , 
theaforementioned tungsten film and, as feature 

[Claim 14] 

In manufacturing method of semiconductor integrated 
circuitry device which is stated in Claim 10 or Claim 1 1 , as 
for the insulating film on first conductor layer manufacturing 
method . of semiconductor integrated circuitry device which 
designates that itforms in flat as feature 

[Claim 15] 

top of metal film which possesses low-resistivity to be, from 
metal film at high resistance ratio and with conductor film 
which possesses low reflection ratio is inposition of insulating 
film and aforementioned coupling hole where coupling hole 
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Specification 
[0001] 

[£H±(D*iJffl#i7] 



[0002] 

[ft*<Dftffi] 

©^^hUvy^-r-fttfx^^yawit, /< 

*x?*>y»»i<B«x?9^*fc«. 
LfrU «S.li, DDCit*-r4T*ai*±l=» 

[0003] 
[0004] 



wasformed on first conductor layer and aforementioned first 
conductor layer which configuration aredone semiconductor 
integrated circuitry device . which designates that it possesses 
second conductor layer which isconnected with 
aforementioned first conductor layer portion as feature 

[Claim 16] 

In semiconductor integrated circuitry device which is stated in 
Claim 15 , as for aforementioned metal film with aluminum 
film , as for conductor film of aforementioned low reflection 
ratio,semiconductor integrated circuitry device . which 
designates that it is a [chitsu ] conversion titanium film 
asfeature 

[Description of the Invention] 
[0001] 

[Field of Industrial Application] 

this invention, applying to [fotorisogurafui ] technology , and 
etching technology in semiconductor integrated circuitry 
device , especially manufacturing method , they are effective 
ones. 

Namely as for this invention, being something regarding 
lithography technology , dry etching technology which isa 
semiconductor manufacturing process , wiring which consists 
of especially high melting point metal with the process which 
is processed in high precision , and high selectivity , 
Wmetallization step in the semiconductor manufacturing field 
and after that it is effective to wiring connected process . 

[0002] 

[Prior Art] 

Generally, as for photolithography and etching technology in 
order to produce the semiconductor integrated circuitry 
device , using photoresist which patterning is done for mask , 
the material being etched is done selective etching . 

But, when metal film which was formed on substrate which 
possesses the for example relief when selective etching is 
done with photoresist as mask , case of pattern exposure of 
photoresist , reflectivity of light of substrate metal film is 
high, the exposure precision of photoresist decreases with 
halation. 

[0003] 

halation is prevented with reflection of this light, like below 
the method is known as means in order to assure improvement 
of the patterning precision of exposure precision namely 
metal film . 

[0004] 
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l J7thb V^hT'fcS BARC(Bottom 
Anti-Reflection Coating)B£filtl»jtBi:LT 

ccDcfcd^/ ^— barc at^ur 

[0005] 

Bfc£tt£J8l*fc*a 6-1764 
fc*lM±^P^¥ 160081 ^«lcBBS&hTl* 

So 

;£I4, ESt*<D«l*7;U5-^i*8|<DE»£» 
[0006] 

[0007] 

16M tf^h DRAM ICfflt^b*l41Btttt#4l4, 7 
(7)7;U5-OAfc < bt^, Ib^hD7^b-> 
14 Mo ftif<3!)!BlBjiSi*HA<ffiffl4*i-5J:5lC3tt 

£C 2 ff Eliftfe&lMi 3 BEBtLTtfcMl* 

[0008] 

fflt^fc**. *<DEtt*mi47;U5-^A *y 
[0009] 

LA^L, Jfcttttl^k 64M tfyh DRAM 



It accumulates BARC (Bottom Anti-Reflection coating ) film 
which is a light absorber-containing photoresist on metal film 
which(l) patterning it should do accumulates photoresist for 
exposure to lighton film as antireflective film . 

And, photoresist which consists of those built up film is done 
pattern exposure . 

patterning technique a this way is named BARC method. 



[0005] 

method which uses nitrogen compound as antireflective film 
which is accumulated in(2) substrate metal film is disclosed in 
Japan Examined Patent Publication Hei 6-1764disclosure or 
Japan Unexamined Patent Publication Hei 160081 disclosure . 

pattern exposure method which is disclosed in these each 
disclosure uses nitrogen compound is as antireflective film in 
order to form aluminum or other wiring where reflectivity is 
high. 

[0006] 

It accumulates namely, nitrogen compound on film being 
fabricated accumulates photoresist resist forexposure to light 
on this antireflective film as antireflective film . 

And, it is something which photoresist pattern exposure is 
done. 

[0007] 

[Problems to be Solved by the Invention] 

metallization material which is used for 16 MB DRAMs , 
from wiring material of the aluminum , with low resistance , 
reached point where W or Moor other high melting point 
metal where electromigration resistance and corrosion 
resistance are much good at same time incomparison with 
aluminum , is used. 

Especially, this high melting point metal was not point where 
it is used as 2 layers metallization or3 layers wiring as gate 
electrode , reached. 

[0008] 

When tungsten or other metallization material which is a high 
melting point metal is used, as for metallization material 
because the reflectivity is low relatively in comparison with 
aluminum , influence to the photoresist exposure precision 
was not made problem with halation . 

[0009] 

But, in order to actualize next generation bit , for example 
64MB DRAMs , narrowing of semiconductor process 
furthermore became necessary, either reflectivity of tungsten 
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[0010] 

JftLfcfliLI* BARC iS(DSffl4<tt*6*Lfc, 



[0011] 

tC5>!)<s -CD BARC >£ICfclNT. KT<Dcfc5* 
[0012] 

BARC SI*fi»K±K£K^x?*:/?Lfc 

x>s»*iox"rs^p-bx-efc43i<, situs 
±«3lnxi*fl)^hbS?xh/s»l»jhHffl*i» 

[0013] 

*fc. JEStl»±KJinxB*<7)fll*iPi^a)x^> 



[0014] 

£blz. KWI»JtKax?*>yttxi=fcL*"C 
«ittf*fl!)BJifi<'l000Aa)»ft-Cti,« 180 

[0015] 
[0016] 

BARC &£ffll*fc w Kt8ftlX^a-bX£EI 
24(a)-H 24(c)(C^fo 

[0017] 

*1\ B 24(a)!C^"T J:3l3E«ffl*>yAT-> 

auk 101 a, mxummmm ioo±icihi 

C<D£Slg 101 ±\Z BARC SI(SWte±M)102 



-fLT, 7*hUvXh 103 fccfctf BARC H 102 



film which isnot made problem until recently must be 
considered, it wasrecognized with inventor etc that 

[0010] 

Therefore, when patterning of wiring which uses W, Moor 
other high melting point metal is doneputting, you could try 
adoption of for example BARC method which thedescription 
above it does, 

[0011] 

However, like below being new problem discovered inventor 
etc in this BARC method. 

[0012] 

BARC method after dry etching doing antireflective film , 
photoresist /antireflective film is process which processes 
tungsten wiring in mask , but photoresist /antireflective film 
amount of wear at time of antireflective film processing is 
large. 

[0013] 

In addition, tungsten shave there was a or other problem 
whose occurrence and dimension amount of shift are large 
depending upon or other reason where amount of etching to 
horizontal direction at time of antireflective film processing is 
large. 

[0014] 

Furthermore, we require approximately 180 second even with 
when the film thickness of for example is 1000 $ in etching of 
antireflective film , and there wasa problem that throughput is 
low. 

[0015] 

These problem are expressed furthermore in detail. 
[0016] 

Wmetallization process which uses BARC method Figure 24 
(a ) - is shown in Figure 24 (c ). 

[0017] 

First, as shown in Figure 24 (a ), tungsten metal film 101 for 
wiring guess productmakes on for example interlayer 
insulating film 100. 

BARCfilm (antireflective film ) 102 and resist for exposure to 
light (photoresist ) 103 guessproduct is done on this metal 
film 101. 

photoresist 103 etching is done and, photoresist 103 and 
BARCfilm 102 pattern exposure after being done, by dry 
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y7* hUvXh 103 A<x^$tl*o 

3l*«l*T*IB 24(b)lc^"Tcfc5lc,BARC Bt 

102 A<x^3F+l4o 

103 I::**** BARC R 102 a>X?*>ySJRtt 

cfcoT.BARC IK 102 ©x^>^B*IC^KU 
vXH 103 ±»0)X^>yi<Jt#byxhPX 

h 

HB^ir.^hU^ht BARC K<Dffi!ISa)M 
±KU$/*hPX£|»±*f*fctf>, BARC 

n 102 ±<D^^-huvxh 103 £w<g*-r5i\ 

Sfc. C<D:7*hbvXh 103 SI/ BARC ig 102 
^VX^tLTffll^^X^rVBI 101 
^y&lCX^V^VX^T'fcS^ftb^h 
UvXh 103 Xl^ BARC n 102 (DNl]*l#£U 

-So 

ctili. 101 lzttt&?*h[/i> 

Xh 103 St/ BARC R 102 (DX^^^BRJt 

[0018] 

COttStl/C. B 24(c)I^-r<k5lC^>^7 k 
J f>iB©C7)^?iv^KW3<W 2 ), at/^>^X-r 

CDtfbOg- 24 tf&C&o ZOtzlt). ttaftffiSO) 

■r*.» 

[0019] 

*fc. S»lft±BI(BARCBI)102<DX^>^»l 
XB*lCli.-t<Dfi*tl»JtK 102 a>x?*>yu 
-hA<±l(D^hL/vXh 103 ctyt^.ftfc 
io±«a>73j-hUi/Xh 103 (Dbv*hPX£ 

[0020] 



etching . 

Continuing, as shown in Figure 24 (b ), BARCfilm 102 is 
done etching . 

As at time of this , in ideal shown with dotted line , the 
etching should have been formed, but selected etching ratio of 
BARCfilm 102 for the photoresist 103 is approximately 1. 

namely, both film has almost same etching velocity . 

Depending, etching of photoresist 103 upper part advances at 
time of etching of BARCfilm 102 and [rejisutorosu ] h occurs. 

Simultaneously, sidewall of photoresist and BARCfilm 
shaves, namely dimension shift to dimension W<sub>2</sub> 
occurs from dimension W<sub>l</sub>. 

In other words, shape deficiency of etching mask occurs. 

Especially, in order to prevent above-mentioned 
[rejisutorosu ], when photoresist 103 on BARCfilm 102 to be 
thick application is done, focus margin of photoresist became 
low, patterning deficiency of photoresist occurred. 

In addition, those photoresist 103 and BARCfilm 102 which 
are a etching mask at timeof etching of tungsten film 101 
which uses this photoresist 103 and BARCfilm 102 as the 
mask shaves occurs. 

As for this, as for selected etching ratio of photoresist 103 and 
BARCfilm 102 for tungsten film 101 is because 
approximately 2 it is low. 

[0018] 

As this result, way it shows in Figure 24 (c ), dimension shift 
of tungsten wiring (W<sub>3</sub> {shoulder drop of 
W<sub>2</sub>) , and tungsten wiring shaves E to occur, the 
scatter 24 of wiring cross section shape occurs. Because of 
this , change of current density occurs, scatter of the 
performance of device occurs. }) 

[0019] 

In addition, when antireflective film (BARCfilm ), etching 
rate of antireflective film 102 it is low attime of etching of 
102 in comparison with photoresist 103 of the top layer , 
furthermore and thinks of [rejisutorosu ] of photoresist 103 of 
top layer ,there was a constraint in etching condition . 

[0020] 

Therefore, there is a problem which cannot assure throughput 
improvementof mask (photoresist /antireflective film ) 
processing. 
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[0021] 



CMP(Chemical MechanicalPolishing)tt 

[0022] 

r#f=. 

7***hifc(DflSl*?L©B§P©n« 

[0023] 

LfrU 7*"«*Ht!&««ti:$EI8S«fl.£H 

fi£t--5±I£, H 25 lc**J:5l=HlflH&tUi 15 
(DT^.'^hJtCD^fl. 15d, <7)TlJSgpiC{4aL 
fcTHEtttt 52a £ BB P 7— 

f htt«)fti»?L i5d 2 onmmzitLmuzTm 
e$ 52b roa*jx^>^ % BaTLSscfflijgNMx 



■f ftfrfc, E9 26 IC^-T *%T1EI8 14 l=R 
l+6*i4»tt±OHIBWft«Ka)IB?l-fa d,H 
P(«ttfl.)5l i±Jf IE*g 16 t(d^^-&^)S 1 

(Sl*fl. 15b »#©x-^>yttBit . H 27 icjj* 



o*y. IBfl.51 <DSfU><d 2 >d(7)<fc ; 5lcid;:*£;h. 

'So 

fit, TJ1EI8 14 (DSSSP 52C (iiiMClx 



[0021] 

necessity which processes wiring coupling hole where on one 
hand, depth differs attendant upon flatness improvement of 
interlayer insulating film after the Wmetallization 
simultaneously occurred. 

necessity that occurred result of planarization of interlayer 
insulating film , forms the wiring coupling hole where aspect 
ratio differs simultaneously with adoption of the for example 
CMP (Chemical Mechanical Polishing ) technology . 

And concerning dry etching technology control of Wamount 
of wear of shallow hole thenecessity both achievements to do 
opening property guaranty of deep hole caused. 

[0022] 

In addition, excessive overetching joining to shallow hole, 
necessity which precision controls hole diameter well 
occurred. 

problem that occurs satisfies guaranty of aperture of 
holewhere namely, aspect ratio is high and control of excess 
aperture of hole where aspect ratio is low simultaneously. 

[0023] 

But, wiring coupling hole where aspect ratio differs is done 
simultaneous formation , namely thesimultaneous etching 
doing portion where film thickness of interlayer insulating 
film differs, when it forms wiring coupling hole , as shown in 
Figure 25 , when it is tobe bottom layer wiring material 52 a 
aperture margin it adds etching to the extent which it expands 
exposes in satisfactory in position of hole bottom section of 
hole 1 5 d<sub> 1 </sub> where aspect ratio of interlayer 
insulating film 15 is high, Is to be sidewall of excess etching , 
open hole of bottom layer wiring 52b shaves (Enlargement of 
hole diameter ) and, theadjusting liberal decrease or other 
problem of top layer wiring occurs in position of hole bottom 
section of hole 1 5 d<sub>2</sub> where aspect ratio is low. 

When open hole dimension d, aperture of interlayer insulating 
film in regard to design which is providedin kind of bottom 
layer wiring 14 which is shown in namely, Figure 26 
(coupling hole ) adjustingliberal 1 of 51 and top layer wiring 
16 being set, etching state of hole 15 bportion where aspect 
ratio in actuality is low becomes pattern which isshown in 
Figure 27 . 

In other words, diameter hole of open hole 51 like 
d<sub>2</sub>*d it isexpanded. 

Because of this , adjusting liberal decrease 
(I*l<sub>2</sub> ) of top layer wiring occurs. 

And, as for surface part 52C of bottom layer wiring 14 
problem that occurred etching makes excess . 
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[0024] 
[0025] 



[0026] 

m&m. at;ttatTi(^ju-*-;i/)/<4i— 

[0027] 

T*6KM*t. »tf »«tt©«eSiJ*i£JiP«IL 
[0028] 

[0029] 
[0030] 



[0031] 

(W), **^(Ti)*£JH^S. 



[0024] 

As for this invention paying attention to above-mentioned 
problem , it issomething which it is possible. 

[0025] 

It is to offer semiconductor integrated circuitry device where 
objective improves, photolithography precision of the wiring 
which consists of high melting point metal etc makes wiring 
resistance small. 

[0026] 

Other objective of this invention photolithography precision 
at time of conductor film , and coupling hole (through hole ) 
patterning which consist of high melting point metal etc is to 
offer the semiconductor integrated circuitry device which 
improves. 

[0027] 

While opening property of hole where aspect ratio is high in 
time of the connecting hole formation where aspect ratio 
differs, guaranteeing, base film of holewhere aspect ratio is 
low shave other objective of this invention , and the sidewall 
of coupling hole shave it is to offer manufacturing method of 
semiconductor integrated circuitry device whichis controled. 

[0028] 

Furthermore other objective of this invention controls etching 
reaction to the horizontal direction at time of wiring coupling 
hole processing, dimensional accuracy of hole diameter it is 
tooffer manufacturing method of semiconductor integrated 
circuitry device which improves. 

[0029] 

[Means to Solve the Problems] 

Among inventions which are disclosed with this application , 
gist of representative ones is expressed below. 

[0030] 

As for this invention, with semiconductor integrated circuitry 
device , top of high melting point metal film , conductor layer 
which configuration is done is something which designates 
that itpossesses wiring which pattern formation is done as 
feature with conductor film which possesses low reflection 
ratio by comparison with high melting point metal film . 

[0031] 

Here, high melting point metal , for example tungsten (W ), 
titanium (Ti ) etc is used. 

In addition, conductor film of low reflection ratio means thing 
of conductor film where reflectivity of light is low in 
comparison with high melting point metal which isin position 
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[0032] 

*fc. *«wii*ai(**»ia»s«a)»i6* 



[0033] 

c<Di£fi»*<D»ttBi:LT 14 TiN R4<fflL^ 

<ftoTt, TiN B4</\-K-7X{7t<cy , T 

LfctfoT, -KD TiN IR£$ttfc$2inftEII 
'h*<LfcE*£***¥»ttJll»Stt81Ifc 

[0034] 

immmi 



*S*«a)**tt;«WlllttS6«ii«A 64M 

tf DRAM £ffij£LTl^ 0 

[0035] 

(Hffi^ 1) 



of lower , for example [chitsu ] conversion titanium (TiN ) etc 
isused. 

[0032] 

In addition, as for this invention with manufacturing method 
of semiconductor integrated circuitry device , on the 
semiconductor substrate , in step, first conductor layer upper 
part which forms insulating film in step, aforementioned first 
conductor layer upper part which forms first conductor layer 
which consists of aforementioned laminated film making use 
of step, photolithography which forms laminated film which 
consists of the conductor film of high melting point metal film 
and low reflection ratio, It is something which designates that 
it possesses step whichforms second conductor layer in step, 
aforementioned coupling hole which forms the coupling hole 
making use of photolithography as feature in aforementioned 
insulating film . 

[0033] 

[Working Principle] 

Regarding to this invention, top of high melting point metal 
film consists of layered wiring which configuration is done 
with conductor film of low reflection ratio. 

It can use TiN film as conductor film of this low reflection 
ratio, reflectivity is low bycomparison with light absorber 
entering resist film which is used with conventional wiring 
patterning furthermore and selected etching ratio for substrate 
high melting point metal film is higher than resist for light 
absorber entering resist , exposure to light. 

Because of this , [rejisutorosu ] in wiring patterning (dry 
etching ) is controled, at sametime resist is gone, TiN film 
becomes hardmask , substrate high melting point metal film 
shavescontrols. 

Therefore, dimension fabrication precision of effective wiring 
width which includes TiN film it canimprove, it can achieve 
semiconductor integrated circuitry device which possesses 
wiring which atsame time makes wiring resistance small. 

[0034] 

[Working Example(s)] 

semiconductor integrated circuitry device and its 
manufacturing method which are a one Working Example of 
this invention are explainedmaking use of figure. 

semiconductor integrated circuitry device of this working 
example configuration has done for example 64MB DRAMs . 

[0035] 

(Working Example 1) 

memory cell region of semiconductor integrated circuitry 
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1 \Zfjkto 

[0036] 

l Its fl*l*(i00)£fiffi£*rr4p 

g&H® a irii^'J-feA'At/IBffl CMOS (7) 
nMOS(FET)a>fc«><D#»a> p ^x;U 2p 4<»JS 

dCD p ^x;U 2p 14, p JB=Ftttt<D*H7*(B)«| 

*fc. i a)Hia[s]%«ii« a \z\tm 

jfl CMOS <D PMOS(FET)CDfc#>(7> n ^x;U 2n 
CCD n ^x;U 2n (4, n »*ttftffl'J>(P)«Mr*¥ 

[0037] 

p ^x;u 2p lc(4, ^x/\8H<D<F£**>*;u 
l*±(Dfcto(:: P ff^v>*;uxh^/\°l 4 P a«* 
T»*fflO)7-f-;uKlfe*BI 3 ItTlc, fro* 

c<D^*;u*h^JI 4 P 14. &sW4<fc?i::, 
-;uKlft«K 3 saL-c»A*ti4ct"C»BR* 

[0038] 

n ^x;U 2n ICI4, ^x;uSffi<D*£** 
*;H*±<Z)fctf>lc n l&¥**)i,xby' <m 4n 4« 

c<d***;uxH//<« 4n [Cl4 % fti*f 6*5 
|C s n »^tfifc<Dy>(P)*a<^x;Urt±{*l=7 

fcfc\ C©7-f-;UKIft<WI 3 14, 

*fi*B«IHbtftcfclcj:y»«$tifc-B 

[0039] 

Ma^^;uxh^/^4pi4^-;uK$6^ffi3 



device of this invention and principal part sectional view 
whichincludes peripheral circuit region are shown in Figure 
1 . 

in the diagram M shows memory cell region , in the diagram 
A shows peripheral circuit region . 

[0036] 

semiconductor substrate 1 consists of silicon single crystal of 
p type which possesses for example (100) crystal surface . 

Common pwell 2p for nMOS (FET ) of memory cell and 
periphery CMOS is formedin memory cell region M and 
peripheral circuit region A of semiconductor substrate 1. 

this pwell 2p is formed by fact that boron (B ) etc of p type 
impurity the selectively is introduced into semiconductor 
substrate 1 . 

In addition, nwell 2n for PMOS (FET ) of periphery CMOS is 
formed to the peripheral circuit region A of semiconductor 
substrate 1. 

this nwell 2n is formed by fact that phosphorus (P ) etc of n 
type impurity the selectively is introduced into semiconductor 
substrate 1. 

[0037] 

p type channel stop layer 4p in field insulating film 3directly 
below for element separation , at same time touching to the 
insulating film for parasitism channel prevention of wafer 
surface , it is formed in pwell 2p. 

this channel stop layer 4p, as mentioned later, is formed by 
fact that boron (B )etc of p type impurity is introduced into 
entirety inside well through field insulating film 3. 



[0038] 

On one hand, n type channel stop layer 4n in field insulating 
film 3directly below , at same time touching to the insulating 
film for parasitism channel prevention of well surface , it is 
formed in nwell 2n. 

As mentioned later, it is formed by fact that phosphorus (P ) 
etc of n type impurity is introduced into entirety inside well 
through the field insulating film in this channel stop layer 4n. 

Furthermore, this field insulating film 3 consists of silicon 
dioxide (Si02 ) which was formed by selective oxidation 
doing for example semiconductor substrate . 

[0039] 

Aforementioned channel stop layer 4p is to be in position of 
interior of the element- forming region 5p which is surrounded 
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[0040] 

ffifflz. iMS***JU*h?/<l 4n It. 
K&ttR 3 |rH**lfc*^ »fi£«« 4n (DrtSB 

[0041] 

l$.?%X<<vTm(D nMOS(FET)6 RlfffimW 
«ffl(D*-V/*v$ 11 4<»***lTl^«. 

[0042] 

nMOS6 lis LDD(Lightly Doped Drain)ff 

hf&itK 6c t. v—i-ws 6b ai; p w^mfo 
mm 5 P rti=»**ttfcv-^-Ku-f>f«rt 

-f-S-ftO) n ffJt7)#^(*^li 6A1.6A2 A^bfiE 

■So 

4 s — hf&SIS 6c It, 01*. l£ Si02 ^bfi£-i>„ 

6b li, n »0«J6fiMflJ2/'J 

Z-(D f — t- H }1 6b (D ± Sfl lc It 01 x. I* 
CVD-Si02 frbJjESV— MrV-^a AMSg&Jl 

C©y-h1|«l 6b (DfflUgPICli CVD-Si02 
ARISES. 1MK^*-;H&«K 10 A%fiE£*i 

HiJfB-*tO> n ftJtD^jStfcHJflE 6al,6a2 li. 01* 
li «J>(P)A<JlS?Mlc P tiZ^mftm® 5 P 

[0043] 

y^'JHz/Uliia M +0 nMOS6 <D-:fi(D¥3H* 
fitaH 6A2 It. Btftf 4 nMOS6 0)-1j(D¥m 

[0044] 

**/\°v$ 11 l4.«Xtf7Y>»tt*ty.-» 
a)*-W<V*flJ!S« Hal,lla2 t.*<Dm\Zte 

So 



in field insulating film 3 in portion to possess the peak of 
impurity concentration , resistance;al -ray preventive measure 
role of p+ buriedlayer of for sake of is formed. 

[0040] 

In same way, aforementioned channel stop layer 4n is to be in 
position of the interior of element-forming region 4n which is 
surrounded in field insulating film 3 in portion topossess peak 
of impurity concentration , resistance ;al -ray preventive 
measure role of n+ buried layer of for sake of is formed. 

[0041] 

nMOS for switch which configuration does memory cell 
(FET ) capacitor 11 for 6 and information compilation is 
formed on element- forming region 5p namely p-type 
semiconductor region in the memory cell region M. 

[0042] 

nMOS 6 has LDD (Lightly Doped Drain ) structure , consists 
of semiconductor region 6A1, 6A2 of n type of pair which 
configuration does gate insulating film 6c and gate electrode 
6b and wasformed inside p type semiconductor region 5p 
source * drain which were formed on p type semiconductor 
region 5pmain surface . 

gate insulating film 6c consists of for example Si02. 

gate electrode 6b consists of low resistance polysilicon of for 
example n type . 

gate cap a which consists of for example CVD -Si02 sheath is 
done in upper part of this gate electrode 6b. 



In addition, it consists of CVD -Si02 in side part of this gate 
electrode 6b, the sidewall insulating film 10 is formed. 

semiconductor region 6a 1, 6a2 of n type of aforementioned 
pair is formed by thefact that for example phosphorus (P ) is 
introduced into selectively p type semiconductor region 5p. 

[0043] 

semiconductor region layer 6 A2 of one side of nMOS 6 in 
memory cell region M the configuration does semiconductor 
region layer of one side of nMOS 6 which is adjacent,has 
become common region of 2 memory cell . 

[0044] 

capacitor 1 1 takes for example fin shape , configuration is 
done from electrode Hal, 1 la2 for the capacitor of pair and 
insulating film 1 lb for capacitor which was formedbetween 
that 



[0045] 



[0045] 
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Z<D**t**s$mWBi Hal,lla2 n 

*rWs$m$mm lib it. «s.tf*?fc$/'ja 

>(Si3N4)^bfiE<5>o 

*LT* -*®*^/<2/*ffl*a Hal 14 

nMOS6<D-*(D*ilW*fil*H6A2te«WI= 

Ha2 li,*gmffliS^([H^l+-f)«!:mSWlcS 
«Lr*5y.*3-*0*-V/<S/*fflM Ha2 
14, *S«raE«(HS-&r)t«*ttlcJStt$4x 

[0046] 

Ha)5p ±lCl4,nMOS(FET)7 X?»Jifc4Ii« 
(¥«{*ffii«)5n ±|Cli pMOS(FET)8 tf-tfl* 

^4x6 nMOS7 fccklX pMOS8 IC J:oT, «'J-fe 

;K7)jgiaiHii»*flldt+4 0 

[0047] 

KUB nM0S7,atf pMOS8 
LDD(Lightly Doped Drain)fgil£%f £<, 

[0048] 

flte nMOS7 I4.p 5p ±BB±(C 

»«**ifcy-ni«iii 7c t.y-MM 7b. 

ts&if^mfam® 5 P rtic»nK$*ifcv-x-K 

7A2 jE»bj£&. 

n»*»ftiB«7AK7A2l*»n»=Ftl!ttfl!)'J> 
(P)atft*(As)*4<aiRWI= p 

WE PMOS8 1*. n m^mitffi® 5n iffl 

±ic»«* *ifcy-nft«« 8c t % y-hm® 

8bfi*i;*»ft«*5nrtl=»rt**lfcV-X- 
8AK8A2 A*&JS€>. 



pMOS CD p 8A1 , 8A2 14. p 

[0049] 

mIfEy-MfeJiJg 7c, 8c 14, fl*J*¥* 
#W* 5p fccW^illttflU* 5n $®£ we 
*i»Kft-T«C4:lcj:oT»*i4ifc Si02 



electrode 1 lal , 1 1 a2 for this capacitor consists of low 
resistance poly silicon of for example n type . 

insulating film 1 lb for capacitor consists of for example 
silicon nitride (Si3N4 ). 

And, we connect electrode 1 lal for on one hand capacitor to 
semiconductor region layer6 A2 and electrical of one side of 
nMOS 6, electrode 1 1 a2 for the capacitor of another , wiring 
for electricity supply (not shown ) with connect to the 
electrical , electrode 1 la2 for capacitor of another wiring for 
electricity supply (not shown )with is connected to electrical . 

[0046] 

element-forming region in peripheral circuit region A 
(semiconductor region ) nMOS (FET ) 7 element-forming 
region (semiconductor region ) pMOS (FET ) 8 isrespectively 
formed on 5 n on 5 p. 

With these nMOS 7 and pMOS 8, peripheral circuit of 
memory cell is done the configuration . 

[0047] 

Aforementioned nMOS 7, and pMOS 8 have respective LDD 
(Lightly Doped Drain ) structure . 

[0048] . 

Aforementioned nMOS 7 consists of n type semiconductor 
region 7A1, 7A2 of pair which the configuration does gate 
insulating film 7c and gate electrode 7b, and was formed 
inside semiconductor region 5p the source * drain which were 
formed on p type semiconductor region 5pmain surface . 

n type semiconductor region 7A 1 , 7A2 phosphorus of n type 
impurity (P ) and is formed by fact that the arsenic (As ) etc is 
introduced into selectively p type semiconductor region 5p. 

On one hand, aforementioned pMOS 8 consists of p type 
semiconductor region 8A1, 8A2 of the pair which 
configuration does gate insulating film 8c and gate electrode 
8b and was formedinside semiconductor region 5n source * 
drain which were formed on n type semiconductor region 
Snmain surface . 

p type semiconductor region 8A1, 8A2 of pMOS is formed by 
fact that boron (B ) etc of p type impurity is introduced into 
selectively n type semiconductor region 5n. 

[0049] 

Furthermore, aforementioned gate insulating film 7c, 8c 
consists of Si02 which wasformed by fact that for example 
semiconductor region 5p and semiconductor region Snsurface 
are done thermal oxidation respectively. 

Aforementioned gate electrode 7b consists of low resistance 
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mey-na 8b P mmm 

^LT.Ctlb^-Kmffi 7b, 8b 0)±aJlCli 
CVD-Si02 A^biS^y-h^^ 9 tf-ttl-F 

*fc, Z©^— l-«a 7b,8b <Dffl«lCtt CVD- 

si02 ^&sE**-f K^*-;nfeaiR io aw 

[0050] 

4»wM/$ 1 L nM0S6, 7, Rtf pM0S8 6<®JS 

com l <Df6*Bii*.<wAtfc<Daftwji6 

(Si02) Stff <D Si02 ± IZ » J$ $ *i fc 
BPSG(Boro-Phospho Silicate Glass)<DfRHlRj^ 

[0051] 

*LT. ^'J-fe^fil* M 0)m 1 0)*6jtK 12 
nMOS6 (D¥^<*pI® 6A2 £«ftMI::ftttLT 

6A2 lctt*a>**h*4CiA<Hircfc4. 

ZOfctfu C(Dtttt?Lrtlcl*. «5etf , n»0)ft 
ffifcW'Jv'Jsv 13 Jt*>ii**iTl*4. 

[0052] 

12 0>±SH=l** tfyHfcS 14B t[HlB$/^--> 

yicctorm i omwm 14 at 1 0 

tt«BIC*TL*#lfcft«TL* at, nMOS7, 
pMOS8 -t^l-fixCD^SIftffii* 7A2.8A1 <tS 

[0053] 

mnatf^Hi mb t* 1 co^i*i m it, *isBjj 

CO««t*-*«l*R*-C*y,TiN/WAriN fit 
14a. *></X-r>(W)K 14b. -tLT^0S±® 



T® TiN Iff Ha 7a2, 8al t<D* 

T\ ZOmmm 50[nm]T*fe£> o 



polysilicon of for example n type . 

On one hand, aforementioned gate electrode 8b consists of 
low resistance polysilicon of the for example p type . 

And, gate cap 9 which consists of CVD * Si02 sheath is 
donerespectively in upper part of these gate electrode 7b, 8b. 

In addition, sidewall insulating film 10 which consists of 
CVD * Si02 is formed in the side part of this gate electrode 
7b, 8b. 

[0050] 

interlayer insulating film (first insulating film ) 12 is formed 
on semiconductor substrate where capacitor 11, nMOS 6, 7 , 
and pMOS 8 were formed. 

this first insulating film for example this silicon oxide (Si02 ) 
and consists of laminated film of BPSG (Boro-Phospho 
Silicate Glass ) whichwas formed on its Si02. 

[0051] 

It is connected to semiconductor region 6A2 and electrical of 
nMOS 6 which the configuration does memory cell via 
coupling hole where and, bit line 14B is formed by upper part 
of first insulating film 12 of memory cell region M, 
perforation makes insulating film . 

It is difficult contact to make directly semiconductor region 
6A2, through deep coupling hole with bit line 14B. 

Because of this , low resistance polysilicon 13 of for example 
n type is imbedded inside the this coupling hole . 

[0052] 

On one hand, it is connected to nMOS 7, pMOS 8 respective 
semiconductor region 7A2, 8A1 and the electrical via 
coupling hole where first conductor layer 14 is formed by 
upper part of the first insulating film 12, with simultaneous 
patterning with bit line 14B in peripheral circuit region A, the 
perforation makes first insulating film . 

[0053] 

As for aforementioned bit line 14B and first conductor layer 
14, with component which ismade feature of this invention , 
from TiN /W/TiN structure , namely lower in order asfor 
[chitsu ] conversion titanium (TiN ) film 14a, tungsten (W ) 
film 14b, and top surface configuration it is done with 
[chitsu ] conversion titanium film 14c. 

As for bottom layer TiN film 14a being something which was 
formed in order to form the ohmic contact of semiconductor 
region 7a2, 8al, film thickness is approximately 50 [nm ]. 
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W M 14b l*±fc4Ett»«fcLT»J«*hfc* 
<DX\ iOmmitm 150[nm]"Cfc*. 

•fLT, ±Jf TiN m 14c lilE^jtinXB#(DSltl» 
50[nm]"Cfc5o 

*LT, dftibtf^MS 14b fi ckl/S 1 <D^f*l 
14 0>faffi[*ft) 400[nm]"C*5 o 

[0054] 

m i <7>*feJtM 12 o)±ffiici*, e?nsatf w i 

CMP(Chemical Mechanical Polishing)!:: «ky*F 
afc**Lfcliiaift«M(* 2 CDf&$iJ!I)15 

-f&to*>*-0>m 2 atttim 15 li.fflaj* 

Si02/SOG/Si02( 1 5a, 1 5b, 1 5c) <D M to ffi A* b f£ 
l J s i-CDMtoBI+v SOG15b *< CMP Jmx$+lT 

Ltr*<oT. X 2 ttl&IHI 15 I*. 

■J-fe;Uffi# M ±lCfcl*Tift 400[nm]. J^SEIS 

^ A ±l=*5l^Tft 60(K700[nm](DKIf 

[0055] 

« 2 (DfKtSn 15 IcfclvC* SOG15b ttfft 
WlcS^ft Si02(15a,15c)-ete**>C**lTl* 

So 

Z<Dtz#>* SOG15b ^tigftfi^MlwiltHS 

»SS§f*l& Si0 2 (15a,15c)lCcfco-C j eC0 
SOG15b 4<ftHte*m**fc«>* SOG15b 1^ 

±HSW*H(* 2 <D^f*« l6)I4SSft 
Si0 2 (15c)±lc£LTJ&j££*l6fctfK *C0±@ 

[0056] 

ffirCff 2 (7)*6^ig 15 ±Bi ICttffiftO) « 2 0)9 
<*Jf 16 A<»J***U SEttTl^aue^hfl 14B 

sow i <Dm&m 14 t**i-F*i«ftwi=»« 

m 2 cd^<*h i6 1*. TiN/M/w ma-rftto*, 

T^blf!^ -SO^^XW)^ 16a, 7;U5- 
(TiN)Sg 16c -t?HtBE**tXt^-6. 



As for W film 14b being something which was formed as 
main metallization material ,film thickness is approximately 
150 [nm]. 

Being something to which and, top layer TiN film 14c is used 
as antireflective film at thetime of metallization , is left at 
same time that way as portion of the metallization material , 
film thickness is approximately 50 [nm ]. 

And, these bit line 14b and linewidth of first conductor layer 
14 are approximately 400 [nm ]. 

[0054] 

In order sheath to do bit line and first conductor layer 14, 
interlayer insulating film which the planarization is done 
(second insulating film ) 1 5 is formed in top of first insulating 
film 1 2 by for example CMP (Chemical Mechanical 
Polishing ). 

namely, this second insulating film 15 consists of pile film of 
for example Si02/SOG /Si02 (15 a, 15b, 15c ), in pile film , 
SOG 15b is processed CMP . 

Therefore, as for second insulating film 15, it possesses film 
thickness of approximately600 - 700 [nm ] in on respective 
memory cell region M approximately 400 [nm ], in on 
peripheral circuit region A. 

[0055] 

Furthermore, SOG 15b in thermal stability putting between 
with the Si02 (15 a, 15c ), has been troubled in second 
insulating film 15. 

Because of this , that itself of SOG 15b because (Due to 
temperature cycle crack to occur easy ) which isweak in 
thermal , thermal stability SOG 15b is protected with those 
SiO<sub>2</sub> (15 a, 15c ), crack occurring in SOG 15b, 
can evade adverse effect to the conductor layer of top layer 
and bottom layer . 

Furthermore, as for top layer conductor layer (second 
conductor layer 16 ) stability touching on SiO<sub>2</sub> 
(15 c ),because it is formed, it can assure improvement of 
fabricated dimension precision of top layer conductor layer . 

[0056] 

second conductor layer 16 of plural is formed by 
aforementioned second insulating film 15top , the bit line 14B 
and first conductor layer 1 4 is connected to electrical 
respectively via the coupling hole . 

As for second conductor layer 16, from TiN /Al /Wstructure 
namely, lower in order, as for tungsten (W ) film 16a, 
aluminum (Al ) film 16b, and top surface configuration it is 
done with [chitsu ] conversion titanium (TiN ) film 16c. 
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t* w m i6a \t±m ai m i6b m i om^m 

50[nm]"Cfc5o 

AIR 16b l4±fc*«fitaEtt*t»iLT»jai* 
*lfc*©-C, -tCDBIff lift 100[nm]-C*fc$o 



*lt, ±b tin n i6c it. Mfsm i (Dm&m 

jLDItLrffl^&ti, fro. *<D**Ei»*m 

ft 50[nm]-Cfc<&o 
[0057] 

msft 2 oift«Di is o>±mzit % m i <Dm& 
1 16 *»at-r*«fc3icjBratfi*R(» 3 

11)17 36<»***lTL^4. 

c:a>*£SSIgli« 2 ©$6StH 16 tMlz 
Si02/SOG/Si02( 1 6a, 1 6b, 1 6c) <D S to ffi fr & fi£ 

So 

* ft 3 C7?$6»fS 17 <D±mzlZ&%lO)B 3 

aaittii i8 a<»ja4*i-ci*4. 

asshtiWJ3 ©«<*i i8 i*m 2 
oi&stn i6 i=ttit6*Lfc»ttfl.*ai:* 2 a> 
sftjf i6 t«awic»ttLri^. 

[0058] 

ttfc\ ft 3 ®*ttf| 18 I*. . ft 2 <D«f* 

II 16 £fi«<D TiN/Al/W 



[0059] 

ft 3 o>mm i7. at;w 3 <d«&i is ©±ib 

1314. fflxttti 600[nm]MH^ Si02 fr b 
>K(final passivation film)! 9 #JJ2J$£*lTl^ 

So 

[0060] 



[0061] 

1 ©£BIC n ^x>U 2n. ft p 



As for substrate W film 16a as barrier layer between top layer 
aluminum film 16bfirst conductor layer 14 (bit line 14B ), in 
addition, beingsomething which was formed in order to make 
birch registration inside coupling hole of second insulating 
film 15 satisfactory, film thickness is approximately 50 [nm ]. 

As for aluminum film 16b being something which was 
formed as main low resistance metallization material ,film 
thickness is approximately 100 [nm ]. 

Being something to which and, top layer TiN film 16c is used 
aforementioned first conductor layer 14 (bit line 14B ) with 
similarity, as antireflective film at time of metallization , 
atsame time, is left that way as portion of metallization 
material , film thickness isapproximately 50 [nm ]. 

[0057] 

In order sheath to do second conductor layer 16, interlayer 
insulating film (insulating film of 3 rd ) 17 is formed in the 
top of aforementioned second insulating film 15. 

this insulating film consists of pile film of Si02/SOG /Si02 
(16 a, 16b, 16c ) in same wayas second insulating film 16. 

Furthermore, conductor layer 1 8 of 3 rd of plural is formed to 
top of insulating film 17 of 3 rd . 

It is not illustrated, conductor layer 18 of 3 rd you connect to 
second conductor layer 16 and electrical via the coupling hole 
which is provided in second insulating film 16. 

[0058] 

Furthermore, conductor layer 18 of 3 rd has TiN /Al 
/Wstructure which is similar to for example second conductor 
layer 16. 

[0059] 

final passivation film as surface protection which consists of 
Si02 which possesses the for example approximately 600 
[nm ] film thickness (final passivation film ) 19 is formed in 
insulating film 17, of 3 rd and top of conductor layer 18 of 3 
rd. 

[0060] 

Next, manufacturing method of semiconductor integrated 
circuitry device of this working example 1 (Figure 1 ) is 
explained making useof Figure 19 from Figure 2 . 

in the diagram M shows memory cell region , in the diagram 
A shows peripheral circuit region . 

[0061] 

As shown in Figure 2 , nwell 2n, and pwell 2;p are formed in 
main surface of semiconductor substrate 1 which consists of p 
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n^x;U2nl±, n^x;U««UD#A<liai-f 4«M 
p ^x^U 2p 14, p ^x;Uf!i|!E(D^3!)<Sa3 
[0062] 

*t*«ICl±. Ctlb p ^x;U 2p, St/ n ^xju 
2n 0)ff2j£l4. HKSRSJhXl^fcL^ MitBO) 

¥^<*«*K 1 0 p ^xjUjWBdMFtl 
**£±iBffl£»IMtttK-efe* Si 3 N 4 8I£3 

■f LT* *(7> Si 3 N 4 K4«»J«;hTl*&l*¥» 

C10)B#CDK— XS(± 2.0xlO l3 atoms/cm 2 T\tT 
a»x*;U*— 14 125KeV T'fc&o 



WtB Si 3 N 4 BS£I&£L* *<D Si02 H(g#? 
«fcli)£-*X$i:U p ■>xiU4<#jS**i*'<* 
±ffi*fl(Si 3 N 4 Bi%**ttfc*il|(*aMfi l <D 



CO)B#<DK— X4I4 8.0 x 10 12 atoms/cm 2 T\ H 
a^x*^^— 14 60KeV TfeSo 



Lfr%'&* aSftf**?! 800 deg C-1200 deg C (7) 

tft-3fc^x^tt1lk«fT«i:5Ci:-C*aW*aMS 1 
flic p ^xJU 2p, n ^x;U 2n *<Jf2nt£*l 

-tLT* C*lb^x;USBIz»jjc**irt^* 
Si02 K*<|**£*i*. 



type silicon single crystal . 

nwell 2n after forming mask which only nwell region 
exposes, fills phosphorus (P ) etc to semiconductor substrate , 
is formed by fact that anneal itdoes. 

On one hand, pwell 2p after forming mask which only pwell 
region exposes, fills boron (B ) etc to semiconductor 
substrate , is formed by factthat anneal it does. 

[0062] 

Concretely, as for these pwell 2p, or formation of nwell 2n, it 
is notshown in figure. It is achieved by [serufarain ] technique 
( [tsuinueruserufarain ] ) which utilizes thickness of the oxide 
film. 

main surface part which pwell of namely, semiconductor 
substrate 1 should form Si<sub>3</sub>N<sub>4</sub>film 
which isa oxidation-resistant film is covered selectively . 

And, impurity which consists of phosphorus which shows n 
type in main surface part which nwell of semiconductor 
substrate 1 where Si<sub>3</sub>N<sub>4</sub>film is not 
formedshould form it is introduced by ion insertion , n type 
ion insertion layer is formed. 

As for dose at time of this with 2.0 X 10<sup>13</sup>atoms 
/cm <sup>2</sup>, as for the insertion energy they are 125 
KeV. 

Next, n type ion insertion layer surface selective oxidation is 
done with Si<sub>3</sub>N<sub>4</sub>film as mask , the 
Si02film is formed in surface . 

Next, it removes aforementioned 

Si<sub>3</sub>N<sub>4</sub>film , designates Si02film 
(selective oxidation film ) as mask , impurity which consists 
of boron which shows p type in main surface part (main 
surface part of semiconductor substrate 1 where 
Si<sub>3</sub>N<sub>4</sub>film is removed) which 
pwell should form it is introduced by the ion insertion , p type 
ion insertion layer is formed. 

As for dose at time of this with 8.0 X 10<sup>12</sup>atoms 
/cm <sup>2</sup>, as for the insertion energy they are 60 
KeV . 

After that, by fact that well scattering which accompanies 
anneal of ion insertion damage recovery in origin of 
temperature condition approximately 800 deg CM 200 deg C 
is done pwell 2p, and nwell 2n are formed inside 
semiconductor substrate 1 . 

And, Si02film which is formed to these well surface is 
removed. 
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m 2 14. CCD Si02 «^»*Stlfc»CD*ilM» 
[0063] 

3£SS?WI=»JiM"*. 

;UKtft«« 3 l4.fi<X.li 400[nm]SaO> 

si02 ^ & ia y , la a (D 

LOCOS(Local Oxidation of Silicon);SIZckoT 

H 3 li.^-JUKIMMI 3 »aftlcfflL^fc» 
UfcT^^(Si 3 N 4 B)***Lfc«ffl-CC!)3|ii|(t 

[0064] 

»***;uxm//<h 4p. at; n 

y/^Jf 4n £JBfttt£o 

rr, pjB^^/uxh^/oi 4p*®ja^4fcft 

IC, n ^x;U 2n 8ffi±£S5VX$£BS?«|IC 

Tltfjri* p 2p m=3R AtSo 

C<DBt<DK— XMI4 4x io 12 atoms/cm 2 , *T&<& 
X*;U^f— 14 180KeV "Cfc-So 

T% JUKIft»R 3 £ JILT p ^xJU 2p |*(C 

■ 3 1 p ^xju 2 P h<b&mftmz^imm& 

-CO p »***;u*h//*l 4p I4, 
-l^imm 3 A<»l«*KTltfj:l**L* Si02 
HE 3a a<»JSfciih/Cl** p ^xJUfllCfclvctt. 

^-jukihmi 3 itTckytasL^ttMic^ii 

tz&bQm&ft P+lirLT0)Sg^l4fc-rctlc 
[0065] 

lc. p Ox;u 2p SBi±£SBv*££aMRttl:: 

l^El* n ^xJU 2n (*3l^M"<5 0 



Figure 2 , when this Si02film is removed, has shown 
semiconductor substrate . 

[0063] 

As next, shown in Figure 3 , in main surface of semiconductor 
substrate 1 where well 2p, 2n was formed, field insulating 
film 3 is formed selectively . 

field insulating film 3 consists of Si02 which possesses film 
thickness of for example 400 [nm ] extent , is formed with 
widely known LOCOS (local oxidation of Silicon ) method. 

Figure 3 at time of field insulating film 3 formation shows 
semiconductor substrate with the state which removes acid 
resistant conversion mask 

(Si<sub>3</sub>N<sub>4</sub>film ) which is used. 
[0064] 

As * next, shown in Figure 4 , p type channel stop layer 4p, 
and n type channel stop layer 4n are formed in semiconductor 
substrate 1. 

First, in order to form p type channel stop layer 4p, mask 
which covers on nwell 2nsurface is formed selectively , boron 
etc is introduced into pwell 2p where mask is not formed to 
surface through field insulating film 3, with the for example 
ion implantation . 

As for dose at time of this as for 4 X 10<sup>12</sup>atoms 
/cm <sup>2</sup>, insertion energy they are 1 80 KeV . 

this way fact that parasitism channel (n type inversion layer) 
under field insulating film 3 is formed by fact that by fact that 
ion insertion it does, impurity isintroduced into pwell 2p with 
high energy through field insulating film 3, at thesame time, 
can give peak of impurity concentration in boundary vicinity 
of field insulating film 3 and pwell 2p, can be prevented. 

It possesses peak of impurity concentration in deep location in 
comparisonwith field insulating film 3directly below in inside 
pwell where thin Si02film 3a where as for this p type channel 
stop layer 4p, field insulating film 3 is not formed is formed, 
furthermore, so-called resistance;al -ray as pad P+ layer for 
preventing it means tocarry out role . 

[0065] 

In addition, in order to form n type channel stop layer 4n, 
mask which covers on the pwell 2psurface is formed 
selectively , phosphorus etc is introduced into nwell 2n where 
mask is not formed to surface through field insulating film 3, 
with the for example ion implantation . 

After that, anneal doing semiconductor substrate 1, with 
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recovery of ion insertion damage , itpulls and extends and as 
by fact that scattering it does, shown in Figure 4 , channel 
stop layer 4p, 4n of p type , and n type is respectively 
formedinside pwell 2p, and nwell 2n. 

[0066] 

As next, shown in Figure 5 and Figure 6 , MISFET6, 7 , 8 is 
formed in main surface of the semiconductor substrate . 

[0067] 

First, preceding gate (gate insulating film and gate electrode ) 
formation, in pwell 2p, and nwell 2nsurface , itintroduces 
phosphorus with boron , , and respective ion implantation 
etcforms element-forming region 5p, 5n of p type , and n 
type. 

As for this, because desired electrical property can be given in 
MISFET which isformed to element-forming region 5p, 5n, 
concretely respective pwell 2p, and surface impurity 
concentration of nwell 2n are controlled for threshold voltage 
(Vth ) control. 

As for namely, element-forming region 5p, with region where 
nMOS is formed, as for the for example dose as for 3.6 X 
10<sup>12</sup>atoms /cm <sup>2</sup>, insertion energy 
with condition of 45 KeV , it is formed with insertion of 
boron ion . 

On one hand, as for element- forming region 5n, with region 
where PMOS isformed, as for for example dose as for 4 X 
10<sup>l l</sup>atoms /cm <sup>2</sup>, insertion energy 
with condition of 40 KeV , itis formed with insertion of 
phosphorus ion . 

After aforementioned Si02film 3a, 3b is removed, as shown 
in Figure 5 , the thermal oxidation doing main surface of 
respective element-forming region 5p, 5n, it forms gate 
insulating film 6c, 7c, 8c which consists of Si02. 

this film thickness is 12 [nm ] extent . 

Next, in order to form gate electrode 6b, 7b, 8b in 
element- forming region 5p, Snsurface , first, low resistance 
polysilicon film of the for example n type is accumulated with 
CVD method . 

film thickness of this polysilicon film is 150 [nm ] extent . 

Consequently, insulating film which consists of for example 
Si02 as cap layer , isaccumulated with CVD method etc. 

this film thickness is 200 [nm ] extent . 

And, with photolithography , and etching , insulating film and 
polysilicon film are done patterning , gate electrode 6b, 7b, 8b 
and gate cap layer 9 are formed. 
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And, semiconductor region 6al, 6a2, 7al, 7a2 of n type 
MISFET which self was adjusted to field insulating film 3 and 
gate electrode 6b, 7b selectively is formed inside 
element-forming region 5p. 

These semiconductor region of for example are formed with 
phosphorus ion implantation . 

[0068] 

ion insertion condition at time of this is for example dose 2X 
10<sup>13</sup>atoms /cm <sup>2</sup>, insertion energy 
40KeV . 

Next, semiconductor region 8a 1, 8a2 of p type MISFET 
which self was adjusted to field insulating film 3 and gate 
electrode 8b selectively is formed inside element- forming 
region 5n. 

These semiconductor region of for example are formed with 
boron ion implantation . 

ion insertion condition at time of this is for example dose 2X 
10<sup>13</sup>atoms /cm <sup>2</sup>, insertion energy 
45KeV . 

[0069] 

Next, as shown in Figure 6 , in side face of gate electrode 6b, 
7b, 8b, and insulating film 9,sidewall 10 is formed. 

Concretely, after forming Si02film of thickness 100 [nm ], 
sidewall 10A, 10B isformed by etching of anisotropy doing 
this Si02film . 

[0070] 

After this , field insulating film 9 and * semiconductor region 
6A1, 6A2, 7A1, 7A2 which self wasadjusted to sidewall 10A 
selectively is formed inside element-forming region 5p. 

It possesses impurity concentration region where this 
semiconductor region 6A1, 6A2, 7A1, 7A2 is formed by 
impurity introduction method whichincludes phosphorus ion 
insertion and annealing , is deep in comparison with 
semiconductor region 6al, 6a2, 7al, 7a2 which was formed 
first, at same time is high. 

In addition, semiconductor region 8A 1 , 8A2 which self was 
adjusted to field insulating film 3 and sidewall 10B 
selectively is formed inside element-forming region 5p. 

It possesses impurity concentration region where this 
semiconductor region 8A1, 8A2 is formed by impurity 
introduction method whichincludes boron ion insertion and 
annealing , is deep in comparison with semiconductor region 

o«i ...u:»u — — i r:_„+ „♦ — *; :„ u:~u 
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8a 1, 8a2 which was formed first, at same time is high. 

Furthermore, annealing for forming semiconductor region 
8A1, 8A2 which shows semiconductor region 6A1, 6A2, 7A1, 
7A2 and p type which show n type is done simultaneously. 

[0071] 

As next, shown in Figure 7 , in main surface of semiconductor 
substrate (memory cell region M ), capacitor 1 1 of fin shape 
which configuration does memory cell is formed. 

You exclude explanation of concrete formation method of this 
capacitor . 

In addition, this capacitor 1 1 with this working example , used 
fin shape capacitor which possesses 3 fin , but it is not 
something which is limited tothis, it is good applying 
capacitor etc of crown shape. 

[0072] 

As next, shown in Figure 8 , in top of semiconductor substrate 
where capacitor 1 1 was formed, insulating film (first 
insulating film ) 12 is formed. 

first insulating film 12 consists of for example Si02 and 
BPSG . 

SiO<sub>2</sub>film has film thickness of 100 [nm ] extent , 
is accumulated with CVD (Chemical Vapor 
deposition )method etc. 

reactive gas which at time of this is used is mixed gas of the 
for example SiH<sub>4</sub> and N<sub>2</sub>0. 

BPSG (Boro-Phospho Silicate Glass ) film which is formed 
continuously has film thickness of 500 [nm ] extent , is 
accumulated with CVD method etc. 

reactive gas which at time of this is used is mixed gas 
whichadds phosphorus and boron in for example TEOS 
(Tetraethoxysilane ) gas . 

[0073] 

Next, sudden step of aforementioned insulating film 12 
between memory cell region M and the peripheral circuit 
region A is lost and with objective , top of insulating film is 
madegentle. 

Because of that, anneal doing for example semiconductor 
substrate 1, after making theaforementioned insulating film 12 
gentle, etchback it does surface of this insulating film 12. 

And, again semiconductor substrate 1 is done anneal . 

It does aforementioned annealing , in in mixed gas of for 
example N<sub>2</sub> and the 0<sub>2</sub>. 
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first insulating film 12 as inter layer insulating film this way is 
formed. 

[0074] 

As next, shown in Figure 9 , in aforementioned first insulating 
film 12, coupling hole 12a of semiconductor region 6A2 of 
nMOS 6 which configuration does memory cell is formed. 

Aforementioned coupling hole is formed with for example 
photolithography technology and etching technology . 

And next, conductor film 13 which consists of low resistance 
polysilicon of for example n type insideaforementioned 
coupling hole 12a is imbedded. 

this conductor film 13 is formed like below for example . 
[0075] 

First, in top of first insulating film 12, low resistance 
polysilicon of for example n type isaccumulated with CVD 
method . 

reactive gas which at time of this is used for example silane 
gas (SiH<sub>4</sub> ) with the phosphine (pH 
<sub>3</sub> ) with is mixed gas . 

Consequently, in order CVD polysilicon film which was 
formed is done etchback , for conductor film , namely 
polysilicon film to remain in only coupling hole 12a,it is 
something which it forms. 

[0076] 

As next, shown in Figure 10 , in first insulating film 12, 
semiconductor region 7A2, of one side of nMOS 7 which 
configuration does peripheral circuit and coupling hole 12b of 
semiconductor region 8A1 ofone side of pMOS 8 are formed. 

It forms this coupling hole 12b, with for example 
photolithography technology and etching technology . 

[0077] 

As next, shown in Figure 1 1 , and Figure 12 , bit line 14B, in 
order the configuration to do memory cell circuit and first 
conductor layer 14 in order configuration to do peripheral 
circuit are formed. 

first conductor layer 14, with component which is made 
feature of this invention , like below is formed with method . 

[0078] 

First, as shown in Figure 1 1 , in main surface of first 
insulating film 12 whichpossesses coupling hole 12b, metal 
film 14a which consists of for example [chitsu Jconversion 
titanium (TiN ) is accumulated with ion sputtering method . 
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Or, it accumulates titanium (Ti ) with ion sputtering method , 
does thermal processing in the nitrogen (N<sub>2</sub> ) 
atmosphere and making use of method which forms TiN film 
14a it isgood. 

When this method is used, Ti scattering makes semiconductor 
region in the connection portion of metal film and 
semiconductor region which are accumulated, can decrease 
contact resistance . 

Aforementioned TiN film 14a has film thickness of 
approximately 50 [nm ] extent . 

Next, metal film 14b which consists of for example tungsten 
(W ) is formed. 

First, W film is accumulated because of that with ion 
sputtering method . 

W film is accumulated and, continuously, with CVD method . 

These W film have film thickness of respective approximately 
1 50 [nm ] extent . 

W film forms role as base film which makes coverage to 
inside coupling bole 12b satisfactory with ion sputtering 
method of former . 

[0079] 

Next, film 14c which consists of TiN on aforementioned 
tungsten film 14b regarding this working example , is formed 
with for example ion sputtering method . 

As this TiN film 14c has film thickness of approximately 50 
[nm ] extent , mentionedlater it is something which was 
formed in order to achieve objective of this invention . 

namely, this TiN film 14 has function as anti reflective film . 

Consequently, photoresist application is designated as top , 
the photoresist patterning is done with photolithography 
technology . 

[0080] 

As next, shown in Figure 12 , in order pattern of photoresist R 
which isleft to adjust, TiN film 14a, 14c and W film 14b 
patterning is done dry etching method etc with. 

TiN film and W film etching may make stepwise and, etching 
itis possible to make continuous . 

When for example TiN film and W film etching it makes 
stepwise , first the TiN film dry etching is done in atmosphere 
of approximately 40 [ deg C ] making useof mixed gas of for 
example BCI<sub>3</sub> and Cl<sub>2</sub>. 
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And, W film approximately - 10 - - dry etching is done in 
atmosphere of 30 [ deg C ] making use of mixed gas of for 
example SF<sub>6</sub> and N<sub>2</sub>. 

On one hand, when for example TiN film and W film etching 
it makes the continuous , dry etching it does in atmosphere of 
approximately 10 [ deg C ] makinguse of mixed gas of for 
example SF<sub>6</sub> and BCl<sub>3</sub>. 

[0081] 

Next, only photoresist R is removed with ashing . 

Like above, when bit line 14B in order configuration to do 
memory cell circuit isformed simultaneously, first conductor 
layer 14 in order configuration to do peripheral circuit 
isformed. 

[0082] 

As next, shown in Figure 13 , interlayer insulating film 
(second insulating film ) 15 is formed in theaforementioned 
bit line 14B and top of first conductor layer 14. 

second insulating film 15 is formed for example following 
way. 

[0083] 

First, on semiconductor substrate , insulating film 15a which 
consists of for example Si02 isaccumulated with CVD 
method . 

this film thickness is 200 [nm ]. 

reactive gas which at time of this is used for example TEOS 
and the helium (He ) with is mixed gas of 02. 

Consequently on insulating film 15a, for example SOG (Spin 
On Glass ) film 15b is done application . 

this film thickness is 300 [nm ]. 

After that, top is made gentle due to fact that 2 -layer structure 
etchback do upper part of insulating film . 

Consequently, in top of SOG film 15b, insulating film 15c 
which consists of for example Si02 is accumulated with CVD 
method . 

this film thickness is 200 [nm ]. 

reactive gas which at time of this is used is of for example 
TEOS and mixed gas of He and 02. 

For patterning precision improvement of top layer wiring , 
second insulating film 15top planarization is done 
withadoption of for example CMP technology . 

this CMP is done vis-a-vis SOG film 15b. 
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this way when planarization was done, focus margin at time 
of precision improvement namely exposure of 
photolithography of top layer wiring it improves,furthermore 
prevents shape deficiency of photoresist pattern . 

In addition, it can assure improvement of narrowing , 
reliability of metallization pitch . 

[0084] 

As next, shown in Figure 14 , in second insulating film 15, 
coupling hole 15dl, 15d2 in order to do first conductor layer 
14 and second conductor layer and electrical connection is 
formed. 

Because of that, application it does photoresist R on second 
insulating film 15, patterning it does making use of 
photolithography technology . 

And, photoresist R which patterning is done in etching mask , 
it is to be inposition of memory cell region M and peripheral 
circuit region A with dry etching method etching to do the 
second insulating film 15, coupling hole 15dl, 1 5d2 is 
formed simultaneously. 

As etching gas , it can use of for example CF<sub>4</sub> 
and mixed gas of CHF <sub>3</sub> and Ar. 

[0085] 

As next, shown in Figure 15 , and Figure 16 , second 
conductor layer 16 is formed. 

As shown in Figure 15 , as for second conductor layer 16, as 
for tungsten (W ) film 16a, aluminum (Al ) film 16b, and top 
surface it consists of [chitsu ] conversion titanium (TiN ) film 
16c from for example lower in order, like below is formed 
with method . 

[0086] 

First, metal film 16a which consists of for example tungsten 
(W ) is formed. 

For coverage improvement of metal film inside coupling hole 
which is providedin aforementioned second insulating film 
15, this metal film 16a is accumulated by ion sputtering 
method . 

this film thickness is approximately 50 [nm ] extent . 

Consequently, W film is accumulated with CVD method . 

this film thickness is approximately 100 [nm ] extent . 

Next, metal film 16b which consists of for example Al is 
accumulated with the CVD method . 

this film thickness is approximately 400 [nm ] extent . 

Next, with objective which is similar to first conductor film , 
metal film 16c whichconsists of for example TiN as 
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antireflective film , is accumulated with ion sputtering 
method . 

this film thickness is approximately 50 [nm ] extent . 

As and, shown in Figure 16 , second conductor layer 16 is 
formed making use of the photolithography and etching 
technology which are similar to patterning of first conductor 
layer 15. 

Next, it shows in figure 17, shows, appearance top edge 
insulating film 33rd edge insulating film 7 of aforementioned 
2nd second conductor layer is formed. 

insulating film 17 of this 3rd is formed in same way as second 
insulating film 15,consists of pile film of Si02/SOG /Si02 
(17 a, I7b, 17c). 

Furthermore, because here, planarization of semiconductor 
substrate main surface is done by alreadyadministering CMP 
to second insulating film , it is not necessary to insulating film 
of 3 rd CMP to administer. 

Next, it has not illustrated. In insulating film 17 of this 3rd , 
coupling hole of second conductor layer 16 is formed. 

this coupling hole is formed in same way as for example 
aforementioned first conductor layer 14 and coupling hole of 
second conductor layer 16. 

[0087] 

As next, shown in Figure 18 , conductor layer 18 of 3 rd is 
formed. 

conductor layer 1 8 of 3 rd is formed in same way as for 
example second conductor layer 16. 

[0088] 

As and shown in Figure 19 , in order sheath to do conductor 
layer 1 8 of 3 rd in top of semiconductor substrate , surface 
protection film 19 is formed. 

this surface protection film 19 it consists of Si02 which 
possesses film thickness of the for example approximately 
600 [nm ] extent , accumulates with CVD method . 

reactive gas is of for example TEOS and mixed gas of He and 
0<sub>2</sub>. 

[0089] 

Or more, is concrete one Working Example of manufacturing, 
method of semiconductor integrated circuitry device of this 
invention . 

Regarding this working example , top of W film 14b which 
first conductor layer 14 (And bit line 14B ) the configuration 
is done being TiN film 14c, sheath it is done. 
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At time of first conductor layer 14patterning which now is 
shown in Figure 12 f nextkind of acting effect is acquired. 

[0090] 

inventor etc compared with BARCfilm and TiN antireflective 
film . 

Result is shown in Figure 20 . 

acting effect of this invention is explained below, on basis of 
there lative data which is shown in Figure 20 . 

[0091] 

In 1 st , reflectivity of TiN is low 30%, by comparison with 
the reflectivity 60% of tungsten . 

Because of this , there being a step (relief) of base film (first 
conductor layer 14 ) ofprevention and namely, resist of 
halation at time of photoresist exposure (projection exposure), 
base film surface because configuration it is done with TiN 
film where reflectivity is low, can decrease standing wave 
with diffuse reflectance . 

And furthermore, it contributes to improvement of focus 
margin . 

In other words, tolerance of etching variation for resist film 
thickness variation is expanded. 

Depending, fabrication precision of photoresist R which it 
shows in Figure 21 (a )improves. 

Furthermore, in Figure 21 , TiN film (14 a ) of substrate 
conductor film is abbreviated. 

[0092] 

In 2 nd , selected etching ratio of TiN for photoresist is high 
approximatelyin comparison with approximately 1 of selected 
etching ratio of 4 and conventional BARCfilm . 

In addition, etching time of TiN is short in comparison 
withapproximately 10 second and approximately 180 second 
of conventional BARCfilm fabrication time , 

Depending, at time of TiN film etching which it shows in 
Figure 21 (b ),dimension shift and [rejisutorosu ] of 
photoresist are small, patterning precision of TiN film 14c 
improves. 

In addition, because fabrication time is short, throughput 
improves. 

[0093] 

In 3 rd , selected etching ratio of TiN for tungsten is high 
approximately selected etching ratio of 5 and photoresist 
(BARCfilm ) approximately in comparison with 2. 

Depending, as shown in Figure 21 (c ), because photoresist R 
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and TiN film 14c which become etching mask of tungsten 
film 14b shaves S does not occur,patterning precision of first 
conductor film 14 improves. 

[0094] 

In addition when in 4 th , especially W film 14b and TiN 
Ifilm 4c isprocessed in continuous , because processing is 
possible with device of 1, when improvement of throughput , 
furthermore, it is a for example plasma etching ,because from 
TiN film etching , at time of W film etching movement, there 
are nottimes when plasma which occurs is cut, there are not 
times when the foreign matter which floats in plasma falls in 
semiconductor substrate , Also effect, decrease of foreign 
matter is acquired. 

[0095] 

Furthermore, because with this working example , top of first 
conductor layer 14 being the TiN film 14c, configuration it is 
done, next kind of effect is acquired attime of second 
insulating film 15etching . 

schematic diagram which shows this effect is shown in Figure 
22. 

[0096] 

As in 1 st , shown in Figure 22 , because selected etching ratio 
of insulating film for TiN film 14c is high, there are not times 
when first conductor layer 14 which is exposedin hole bottom 
section is shaved in excess . 

namely, TiN film 14c role is carried out as etching stopper . 
[0097] 

As in 2 nd , shown in Figure 22 , TiN and etching gas which 
areexposed in hole bottom section reacting, nitrogen 
compound 50 is formed, this nitrogen compound 50 deposits 
in sidewall and in order to protect sidewall , hole diameter dl 
of coupling hole does not spread to excess , 

[0098] 

Because opening dl of coupling hole does not spread to 3 rd , 
adjustingroom 1 1 of wiring coupling hole 51 and top layer 
metallization 16, differing from design step 1 it comesoff. 

[0099] 

By way, like this working example , when aforementioned 
first insulating film 12 planarization itis done, in memory cell 
region M and peripheral circuit region A, aspect ratio of 
coupling hole differs. 

While coupling hole where this aspect ratio differs when is 
formed with thesimultaneous etching , guaranteeing aperture 
of hole where aspect ratio is high, it had become problem to 
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[0105] 



control excess aperture of holewhere aspect ratio is low. 

With this working example , upper part of conductor layer 
which is connected being the TiN , because configuration it is 
done, as description above in reason,it is possible to solve this 
problem . 

It protects sidewall of namely, coupling hole , can control 
excess etching of the coupling hole . 

schematic diagram which shows this effect is shown in Figure 
23 (a). 

sidewall of namely, coupling hole can be protected, excess 
etching of coupling hole can becontroled. 

Therefore, with this working example , it is possible, to form 
coupling hole where the aspect ratio differs with simultaneous 
etching treatment it is possible to preventincrease of 
production step . 

[0100] 

Furthermore, above-mentioned acting effect is something 
which it canachieve in same way regarding conductor layer of 
second conductor layer and 3 rd which consist of metal film 
which possesses low-resistivity in comparisonwith TiN , W, 
Mo like aluminum (Al ). 

[0101] 

[Effects of the Invention] 

Among inventions which are disclosed with this application , 
effectwhich is acquired with representative ones is explained 
simply. 

[0102] 

1) photolithography precision at time of conductor film , and 
coupling hole patterning which consist of high melting point 
metal etc it can improve. 

[0103] 

2) It is possible to increase fabrication precision of conductor 
film which consistsof high melting point metal etc. 

[0104] 

3) While opening property of hole where aspect ratio is high 
in time of connecting hole formation where aspect ratio 
differs, guaranteeing, base film of holewhere aspect ratio is 
low shave, and sidewall shave you can control. 

Including etching , excess etching , and sidewall of hole 
bottom section ofhole where aspect ratio is low shave it can 
prevent in extent which exposes bottom layer material in hole 
bottom section of holewhere namely, aspect ratio is high. 

[0105] 
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4) dimension fabrication precision of conductor film , and 
coupling hole which consist of high melting point metal itcan 
improve, adjusting room of coupling hole and top layer 
conductor film can improve. 

[0106] 

5) Be able to form insulating film of connected film where 
aspect ratio differs with simultaneous etching , it is possible to 
prevent the large increase of production step . 

[Brief Explanation of the Drawing(s)] 

[Figure 1] 

It is a principal part sectional view of semiconductor 
integrated circuitry device which is a one Working Example 
of the this invention . 

[Figure 2] 

It is a principal part sectional view of semiconductor substrate 
in in production step of semiconductor integrated circuitry 
device of Figure 1 . 

[Figure 3] 

It is a principal part sectional view of semiconductor substrate 
in in production step of semiconductor integrated circuitry 
device of Figure 1 which follows Figure, 2 . 

[Figure 4] 

It is a principal part sectional view of semiconductor substrate 
in in production step of semiconductor integrated circuitry 
device of Figure 1 which follows Figure 3 . 

[Figure 5] 

It is a principal part sectional view of semiconductor substrate 
in in production step of semiconductor integrated circuitry 
device of Figure 1 which follows Figure 4 . 

[Figure 6] 

It is a principal part sectional view of semiconductor substrate 
in in production step of semiconductor integrated circuitry 
device of Figure 1 which follows Figure 5 . 

[Figure 7] 

It is a principal part sectional view of semiconductor substrate 
in in production step of semiconductor integrated circuitry 
device of Figure 1 which follows Figure 6 . 

[Figure 8] 

It is a principal part sectional view of semiconductor substrate 
in in production step of semiconductor integrated circuitry 
device of Figure 1 which follows Figure 7 . 

[Figure 9] 
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It is a principal part sectional view of semiconductor substrate 
in in production step of semiconductor integrated circuitry 
device of Figure 1 which follows Figure 8 . 

[Figure 10] 

It is a principal part sectional view of semiconductor substrate 
in in production step of semiconductor integrated circuitry 
device of Figure 1 which follows Figure 9 . 

[Figure 11] 

It is a principal part sectional view of semiconductor substrate 
in in production step of semiconductor integrated circuitry 
device of Figure 1 which follows Figure 10 . 

[Figure 12] 

It is a principal part sectional view of semiconductor substrate 
in in production step of semiconductor integrated circuitry 
device of Figure 1 which follows Figure 1 1 . 

[Figure 13] 

It is a principal part sectional view of semiconductor substrate 
in in production step of semiconductor integrated circuitry 
device of Figure 1 which follows Figure 12 . 

[Figure 14] 

It is a principal part sectional view of semiconductor substrate 
in in production step of semiconductor integrated circuitry 
device of Figure 1 which follows Figure 13 . 

[Figure 15] 

It is a principal part sectional view of semiconductor substrate 
in in production step of semiconductor integrated circuitry 
device of Figure 1 which follows Figure 14 . 

[Figure 16] 

It is a principal part sectional view of semiconductor substrate 
in in production step of semiconductor integrated circuitry 
device of Figure 1 which follows Figure 15 . 

[Figure 17] 

It is a principal part sectional view of semiconductor substrate 
in in production step of semiconductor integrated circuitry 
device of Figure 1 which follows Figure 16 . 

[Figure 18] 

It is a principal part sectional view of semiconductor substrate 
in in production step of semiconductor integrated circuitry 
device of Figure 1 which follows Figure 17 . 

[Figure 19] 

It is a principal part sectional view of semiconductor substrate 
in in production step of semiconductor integrated circuitry 
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device of Figure 1 which follows Figure 18 . 
[Figure 20] 

It is a relative figure which shows comparison of TiN 
antireflective film of the BRACfilm and this invention which 
are used until recently, 

[Figure 21 ] 

(a ) - (c ) is sectional view which shows, mechanism of 
etching of the conductor layer when this invention is applied. 

[Figure 22 ] 

schematic diagram and its sectional view . regarding, 
adjusting room of coupling hole and top layer wiring when 
this invention is applied 

[Figure 23 ] 

Principal part sectional view . of semiconductor integrated 
circuitry device where coupling hole where, aspect ratio when 
this invention is applied differs was formed to interlayer 
insulating film 

[Figure 24 ] 

(a ) - As for (c ) it is a sectional view which shows mechanism 
of etching of conductor layer until recently in method . 

[Figure 25 ] 

Principal part sectional view . of semiconductor integrated 
circuitry device where coupling hole where, aspect ratio when 
Prior Art is applied differs was formed to interlayer insulating 
film 

[Figure 26 ] 

schematic diagram . regarding adjusting room of coupling 
hole and top layer wiring in design step 

[Figure 27 ] 

schematic diagram and its sectional view . regarding, 
adjusting room of coupling hole and top layer wiring when 
Prior Art is applied 

[Explanation of Symbols in Drawings] 
1 

Adjusting room of coupling hole and top layer wiring 
of.design step 

10 

.sidewall 
11 

.capacitor 
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n 

Adjusting room of coupling hole and top layer wiring when 
the.this invention is applied 

Hal 

electrode for.capacitor 
lla2 

electrode for.capacitor 
lib 

insulating film for capacitor 
12 

.first insulating film 
12 

Adjusting room of coupling hole and top layer wiring when 
the.Prior Art is applied 

12a 

coupling hole of. first insulating film 
12b 

coupling hole of.first insulating film 
13 

.conductor film 
14 

.first conductor layer 
14a 

metal film 
14c. 

metal film 
15 

second insulating film 
15a 

insulating film 
15c. 

insulating film 
15d 

coupling hole of.second insulating film 
15dl 

coupling hole of.second insulating film 
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15d2 

coupling hole of. second insulating film 
16 

.second conductor layer 
16a 

metal film 
16c. 

metal film 
17 

. insulating film of 3 rd 
17a 

insulating film 
17c. 

insulating film 
18 

second conductor layer 
18a 

metal film 
18c. 

metal film 
19 

.surface protection film 
2n 

.nwell 
2p 

.pwell 
3 

..field insulating film 
4n 

.n type channel stop layer 
4p 

.p type channel stop layer 
50 

.nitrogen compound 
51 
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.coupling hole 
52a 

With the. conventional W configuration first conductor layer 
which is done 

52b 

With the.conventional W configuration first conductor layer 
which is done 

52c 

excess etching part of. first conductor layer 
5n 

.n type semiconductor region 
5p 

.p type semiconductor region 
6 

nMOS which was formed to the.. memory cell region 
6A1 

.n type high concentration semiconductor region 
6A2 

.n type high concentration semiconductor region 
6al 

..n type low concentration semiconductor region 
6a2 

..n type low concentration semiconductor region 
6b 

.gate electrode 
6c 

.gate insulating film 
7 

nMOS which was formed to the.. peripheral circuit region 
7A1 

.n type high concentration semiconductor region 
7A2 

.n type high concentration semiconductor region 
7al 

..n type low concentration semiconductor region 
7a2 



Page 39 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP1997082800A 



1997-3-28 



7b 
7c 
8 

8A1 

8A2 

8al 
.p 

8a2 
.p 
8b 

8c 

9 

A 

3 21 fell 
E 

M 
R 
S 

„**W(3!)±iA«TiN-cfliia**Lfcsit i vmt* 

d 
dl 



..n type low concentration semiconductor region 
7b 

.gate electrode 
7c 

.gate insulating film 
8 

pMOS which was formed to the.. peripheral circuit region 
8A1 

.p type high concentration semiconductor region 
8A2 

.p type high concentration semiconductor region 
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